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Abstract

Introduction Underreporting is a major limitation of the voluntary reporting system of adverse drug reactions (ADRs). A
2009 systematic review showed the knowledge and attitudes of health professionals were strongly related with underreport-
ing of ADRs.

Objective Our aim was to update our previous systematic review to determine factors (sociodemographic, knowledge and
attitudes) associated with the underreporting of ADRs by healthcare professionals.

Methods We searched the MEDLINE and EMBASE databases for studies published between 2007 and 2021 that met the
following inclusion criteria: (1) published in English, French, Portuguese or Spanish; (2) involving health professionals; and
(3) the goal was to evaluate factors associated with underreporting of ADRs through spontaneous reporting.

Results Overall, 65 papers were included. While health professional sociodemographic characteristics did not influence
underreporting, knowledge and attitudes continue to show a significant effect: (1) ignorance (only serious ADRs need to be
reported) in 86.2%; (2) lethargy (procrastination, lack of interest, and other excuses) in 84.6%; (3) complacency (the belief
that only well tolerated drugs are allowed on the market) in 46.2%; (4) diffidence (fear of appearing ridiculous for reporting
merely suspected ADRs) in 44.6%; and (5) insecurity (it is nearly impossible to determine whether or not a drug is responsible
for a specific adverse reaction) in 33.8%, and the absence of feedback in 9.2%. In this review, the non-obligation to reporting
and confidentiality emerge as new reasons for underreporting.

Conclusions Attitudes regarding the reporting of adverse reactions continue to be the main determinants of underreporting.
Even though these are potentially modifiable factors through educational interventions, minimal changes have been observed
since 2009.

Clinical Trials Registration PROSPERO registration number CRD42021227944.

Underreporting is the major limitation of the voluntary Adverse drug reactions (ADRs) are responsible for 10%
reporting system of adverse drug reactions (ADRs). of outpatient appointments [1, 2] and 3.5-10% of hospital
admissions [1, 2], and are the fifth leading cause of death
in hospitalized patients, in addition to prolonging stays and
presenting a high economic impact [3, 4]. The spontane-
ous reporting of suspected ADRs by health professionals

Our 2009 systematic review showed the knowledge and
attitudes of health professionals were strongly related
with underreporting of ADRs.

This present systematic review shows, nowadays, knowl- allows continuous determination of the benefit-risk ratio
edge and attitudes continue to be the main determinants of a given drug and is one of the best methods to generate
of underreporting, even though they are easily modifi- signals regarding unexpected events and rare ADRs [1, 5].
able factors. Underreporting is a major limitation of spontaneous

notification systems, as it is estimated that only 6-10% of
all ADRs are reported [6, 7]. On the one hand, this high
D< Adolfo Figueiras underreporting rate prevents ADRs from being quantified
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and risk [6], and on the other hand, it delays the activation
of warning signals, with the consequent repercussions on
public health [5, 6, 8]. These delays in decisions to restrict
a drug’s use or to withdraw it may result in many more
patients being affected [5].

In 2009, our group carried out a systematic review on
factors associated with the underreporting of ADRs [8],
which showed that a high proportion of studies found that
the main factors related to underreporting are the knowl-
edge and attitudes of health professionals. We believe that
an update of this review may be of interest for several
reasons: (1) numerous studies have been published since
2006; (2) we wanted to check whether these studies have
identified new factors related to underreporting; and (3) in
our 2009 review, methodological problems had been iden-
tified (many studies do not specify the type of design, or
have a low percentage of participation and response) and
we consider that it would be of interest to assess whether
the methodological quality has improved. In the current
manuscript, we update our previous review [8] on the fac-
tors (socioprofessional characteristics, knowledges, atti-
tudes) associated with underreporting of ADRs by health
professionals.

2 Methods and Data Extraction

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020, 27-item checklist guide-
line, and its research protocol was registered in the Interna-
tional Prospective Register of Systematic Reviews (PROS-
PERO) database (registry number CRD42021227944).

2.1 Bibliographic Search Method

A bibliographic search of studies published between Janu-
ary 2007 and February 2021 was performed in the MED-
LINE (Pubmed) and EMBASE scientific databases. The
search terms used were (‘attitude*’ OR ‘knowledge™’ OR
‘barrier®” OR ‘facilitators*’) AND (‘adverse drug reaction
reporting systems’ [MeSH] OR ‘drug related side effects
and adverse reactions’ [MeSH]) AND ‘report*’.

Studies were required to meet the following inclusion
criteria: (1) they were published in English, French, Por-
tuguese or Spanish; (2) the study population was defined
as healthcare professionals (doctors, pharmacists, nurses,
administrators, residents, and other health professionals);
(3) articles whose objective was to evaluate the factors
associated with ADR underreporting; and (4) articles that
address ADR reporting through spontaneous reporting.
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Studies were excluded if they met any of the following
criteria: (1) did not have an abstract and/or full text; (2)
conference abstracts, thesis, comments, letters, abstracts,
or editorials; (3) systematic reviews and/or meta-analyses;
(4) articles on a specific pathology and/or treatment; (5)
were carried out on patients and/or consumers; (6) did
not focus on the study objective; (7) identified attitudes
and knowledge but were not directly associated with the
reasons for underreporting.

2.2 Quality Evaluation

An assessment of the quality and risk of bias of the arti-
cles was performed using the AXIS cross-sectional study
assessment tool [9]. This tool contains 20 questions, 10
related to the methods, 5 related to the results,which indi-
cates the importance of these sections in quality, 1 to the
introduction, and 4 to the discussion (Table 1).

Of the 20 questions, 7 evaluated the quality of reporting
(1,4, 10,11, 12, 16 and 18), 7 evaluated the quality of the
study design (2, 3, 5, 8, 17, 19 and 20), and 6 evaluated
the possible introduction of biases in the study (6, 7, 9,
13, 14 and 15) [9].

Two reviewers (CC and PGA) independently conducted
the critical assessment for each included study. In the case
of disagreement, a third reviewer (CT, MTH, or AF) was
responsible for resolving discrepancies.

2.3 Data Extraction

All articles retrieved were independently screened by two
reviewers (CC and PGA), who further independently con-
ducted the full-text analysis to assess suitability for the
inclusion of each potentially eligible study. In the case of
any divergent decisions, a third reviewer (CT, MTH, or
AF) acted as referee to reach consensus.

The data extracted from the articles were entered into a
Microsoft Excel spreadsheet (Microsoft Corporation, Red-
mond, WA, USA) and two tables were created. In the first
table, the author (publication year), country, study popu-
lation, workplace, sample size, survey distribution, survey
scale and AXIS not fulfilled criteria were included (Online
Resource Table S1).

The second table contained the author (publication year),
response rate, personal and professional factors associated
with ADR reporting, and reasons for not reporting the ADR
(Online Resource Table S2). All the reasons cited have
been extracted from the results of the studies and have been
assigned to one of Inman’s ‘deadly sins’ [10-12]. In 1976,
Inman proposed a theoretical model to explain the reasons
for ADR underreporting by health professionals. This model



Determinants of Underreporting of ADRs

627

Table 1 Reasons for ADR underreporting based on Inman’s ‘seven deadly sins’ and others identified in other systematic reviews and included

studies

Reasons Explanation

No. of studies

Total [N (%)] 50% with more
quality® [N (%)]

Professional activities

Ambition® To publish personal case series 2 (3.1 1.1
Financial reimbursement® Belief that there should be financial incentives or a reward for reporting 14 (21.5) 8 (25.0)
Legal aspectsb Fear of possible involvement in a lawsuit 19 (29.2) 9 (28.1)
Knowledge and attitudes
Fear® Fear of harming the patient 7 (10.8) 2 (6.3)
Fear of damaging relationships and negative impact on the company that
produced or marketed the drug
Fear of confidentiality issues
Complacency® Conviction that only well tolerated drugs are on the market and that seri- 30 (46.2) 14 (43.8)
ous ADRs are well documented when the drug is marketed
Ignorance® Lack of knowledge to recognize the ADR and its importance 56 (86.2) 29 (90.6)
Lack of knowledge about the requirements needed to report, where to
report, how to describe the notification, and how the information is
further used; belief that only serious or unexpected ADRs should be
reported
Indifference® Belief that one case could not contribute to medical knowledge 18 (27.7) 11 (34.4)
Diffidence® Lack of confidence and fear of appearing ridiculous for making a report 29 (44.6) 13 (40.6)
of ADRs merely based on a suspicion
Only reports if it is sure that it was drug-related
Insecurity® The belief that it is nearly impossible to be certain that a particular drug 22 (33.8) 11 (34.4)
was responsible for causing a specific adverse reaction
Unavailability of the reporting form® Do not have access to the report form 22 (33.8) 8(25.0)
Reporting forms are not available when needed
Excuses
Lethargy® Procrastination and postponing the notification 55 (84.6) 26 (81.3)
Lack of time or motivation, effort, or interest to report
Need for an easier method
The report will generate extra work
Forgetfulness
Others® Lack of feedback on the report submitted (Feedback) 6(9.2) 2(6.3)

Stopped taking the medicine
ADR resolved

Lack of clinical training
Lack of communication

38 (58.5) 21 (65.6)

Lack of enough information about the patient for making a report 13 (20.0) 5(15.6)
(Information)

Not their responsibility for reporting (Obligation) 12 (18.5) 8 (25.0)

Lack of confidence in the regulatory authority 6(9.2) 4(12.5)

Reporting of ADR affects patient confidentiality issues (Confidentiality)

ADRs adverse drug reactions

*Defined by the number of AXIS criteria met by each paper
"Proposed by Inman

“Describe in the literature

was called Inman’s ‘seven deadly sins’ and included compla-
cency diffidence, indifference, ignorance, ambition, financial
reimbursement, legal aspects, fear, and feedback. The model
has been modified and expanded, including insecurity, una-
vailability of notification form, and lethargy [10—12]. These

reasons can be grouped into attitudes related to the profes-
sional activity (legal fears, economic interests, and ambition
to publish), ADR-related knowledge and attitudes (compla-
cency, diffidence, indifference, ignorance, and insecurity),
and related to excuses (lethargy) [8].
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The median of respondents who stated that this attitude
determines their ADR reporting was calculated for each of
the attitudes (Online Resource Table S3).

2.4 Sensitivity Analysis

In order to assess the impact of the quality of the articles
included in the results of the review, a sensitivity analysis
was performed. This subanalysis included articles whose
AXIS score was above the median of the total studies.

3 Results
3.1 Article Selection

Using the chosen search strategy, 1758 articles were
located—1706 in MEDLINE and 52 in EMBASE (see
Fig. 1). After reading the abstracts, it was considered that
203 articles met the inclusion criteria, and a complete full-
text analysis of these was carried out. After a full-text read-
ing, 138 articles were excluded because they did not meet
the inclusion criteria, and 65 articles were selected—57
from MEDLINE and 8 from EMBASE (Fig. 1)

3.2 Characteristics of the Selected Articles

More than half of the articles (45/65, 69.2%) were cross-
sectional studies [13, 14, 16-19, 21-24, 26-39, 41, 42, 44,
45, 47-51, 54-56, 59-61, 64, 65, 69-71, 74], 21.5% did not
indicate the design type used [20, 25, 52, 57, 58, 62, 63,
66-68, 72,73, 75, 76], 4.6% were case-control studies [40,
46, 77] (during the same period, the cases had reported ADR
and the controls had not), 3.1% (2/65) were mixed studies
[15, 43] (only data from the quantitative part were used), and
one (1.5%) was an intervention study [53] (pre-intervention
data were extracted). Two studies were conducted before a
pharmacovigilance system was in place [17, 31].

According to geographical distribution, we located stud-
ies carried out in 36 countries: 38.5% were carried out in
Asia [19, 22, 28, 29, 31, 32, 35, 37-39, 44, 46, 47, 50-53,
56, 58, 59, 61, 63-65, 721, 27.7% in Africa [13-15, 17, 18,
23, 27, 30, 34, 42, 45, 48, 49, 65, 69-71, 74], 24.6% in
Europe [20, 21, 24, 25, 33, 40, 43, 54, 55, 57, 60, 62, 66,
73,75, 77], 7.7% in America [16, 36, 41, 67, 76], and one
in Australia [27].

Regarding the setting where the study was performed,
43.1% took place in hospitals [14, 15, 17-19, 22, 24, 30,
32, 35,4144, 46-48, 53, 56, 59, 63, 64, 66, 68-70, 73, 74],
21.5% in pharmacies [20, 21, 26, 31, 33, 38, 39, 51, 61, 65,
72, 75-77], 9.2% did not mention the place [16, 25, 52, 55,
57, 62], 6.2% in hospitals and pharmacies [28, 50, 67, 71],
and 6.2% in primary care [13, 23, 27, 29]. In 10 articles, the
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results of surveys carried out in two different health facilities
are combined [28, 34, 36, 37, 40, 49, 50, 54, 67, 71].

Regarding the study population, pharmacists were the
most studied [20, 21, 26, 28, 31, 33, 39, 46, 50-52, 61, 65,
67, 68, 72, 75-77], followed by doctors, pharmacists and
nurses together [13, 14, 19, 22, 27, 30, 36, 41, 44, 45, 49,
56, 64], and lastly, doctors [15, 37, 48, 54, 55, 58, 60, 63,
66, 70, 73]. In 30 articles, the survey was conducted on two
or more types of professionals [13, 14, 16-19, 22-25, 27,
29, 30, 32, 34-36, 38, 41,42, 44, 45, 47, 49, 53, 56, 57, 62,
64, 71] and in one study the survey was conducted on health
professionals and patients [16].

3.3 Sample Size and Response Rate

The sample size (see Online Resource Table S1) varied
between 80 [23, 77] and 3351 [57]. A total of 41 articles pre-
sented a sample of more than 200 subjects [13—15, 19-22,
24,26, 28-33, 35-43, 45-49, 51-53, 55-58, 60-62, 6569,
71-75], 9 had more than 1000 subjects [19, 39, 40, 49, 57,
62, 67, 73], and 3 did not mention the sample size [16, 25,
44].

In the articles that mentioned response rate, this varied
between 16.4% [67] and 100% [17, 22, 23, 34, 63, 76] (see
Online Resource Table S2). More than half of the articles
had response rates >50% [13-15, 17-24, 28-35, 37, 38,
41-44, 46, 48-50, 54, 56, 58, 59, 61, 63-65, 68, 70-77],
and six reached 100% [17, 22, 23, 34, 63, 76]; nine articles
did not mention the response rate [16, 26, 27, 39, 45, 47,
62, 66, 69].

3.4 Survey Distribution and Scale

The survey was distributed personally in more than half of
the articles [13-15, 17-20, 22-24, 27-31, 37-39, 41, 42,
44,47-51, 53, 54, 56, 58, 59, 61, 62, 64, 65,72, 74,76, T7],
and the remainder were sent by internet [16, 25, 26, 33, 35,
36, 39, 52, 57, 62] or post [21, 33, 40, 46, 55, 60, 67, 73],
while 10.8% did not mention how the survey was distributed
[32, 34,43, 45, 63, 69, 71]. In four articles, two or more dis-
tribution types were combined [33, 35, 39, 62] (see Online
Resource Table S1)

The most used scale (Online Resource Table S1) to
answer the survey questions was the Likert scale [15, 17-19,
21-23,26-28, 32, 36, 38, 39, 43, 46, 49, 51, 55-57, 65, 66,
75, 77], followed by multiple-choice and free text [14, 24,
30, 37, 41, 50], while one article used the visual analog scale
[40]. It is noteworthy that almost half (28/65) of the articles
did not mention the scale used [13, 16, 20, 25, 29, 31, 34,
35,42, 44, 45, 47, 48, 52-54, 58-60, 62, 64, 69-74, 76]. In
19 articles, multiple scales were used [14, 18, 21, 24, 26-28,
30, 37, 41, 43, 46, 50, 51, 55, 57, 66, 75, 77].
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Fig. 1 Study identification process
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3.5 Factors Identified as Influential

Each of the selected articles was evaluated to identify the
factors said to influence ADR underreporting.

3.5.1 Personal and Professional Factors

Regarding the personal and professional factors that influ-
ence ADR reporting (see Online Resource Table S2), years
of experience stands out, with 12.3% (8 articles), training
and profession were cited in 10.8% of the articles (7/65), age
and workplace in 9.2% (6/65), qualification in 7.7% (5/65),
and sex in 6.2% (4/65).

3.5.2 Influence of Knowledge and Attitudes

Table 1, Online Resource Table S2, and Online Resource
Table S3 show that the most reported reasons by profes-
sionals for not reporting ADRs were lethargy and igno-
rance, followed by other reasons, such as lack of confi-
dence and complacency: (1) ignorance in 56 (86.2%)
articles, with an average of respondents who stated that
attitude determines their ADR reporting (respondents
average of 37.8%); (2) lethargy is described in 55 (84.6%)
articles (respondents average of 33.3%); (3) other rea-
sons (lack of internet access, lack of employer support,
patient management is more important) in 38 (58.5%)
articles (respondents average of 16.3%); (4) complacency
(respondents average of 28.6%) in 30 (46.2%) articles; (5)
diffidence (respondents average of 26.9%) in 29 (44.6%)
articles; (6) unavailability of the reporting form (respond-
ents average of 37.4%) and insecurity in 22 (33.8%) arti-
cles (respondents average of 34.4%); (7) legal aspects in

19 (29.2%) articles (respondents average of 19.5%); (8)
indifference in 18 (27.7%) articles (respondents average of
23.5%); (9) financial reimbursement in 14 (21.5%) articles
(respondents average of 22.2%); (10) lack of information
in 13 (20.0%) articles (respondents average of 23.3%);
(11) obligation or duty to inform in 12 (18.5%) articles
(respondents average of 20.9%); (12) fear in 7 (10.8%)
articles (respondents average of 24.5%); (13) confiden-
tiality of both the patient and the professional (respond-
ents average of 13.4%) and feedback in 6 (9.2%) articles
(respondents average of 29.4%); and (14) ambition in 2
(3.1%) articles (respondents average of 15.9%).

3.6 AXIS Tool

The results of AXIS tool evaluation (see Online Resource
Table S1, and Fig. 2) indicated that 29.2% (19/65) of the
studies met more than 17 AXIS criteria (see Table S1),
almost half of the studies (29/65, 44.6%) met 14-16 crite-
ria, and about one-quarter of the studies (17/65, 26.2%) met
13 or fewer criteria.

The criteria “Were the aims/objectives of the study
clear?”, “Were the risk factor and outcome variables meas-
ured appropriate to the aim of the study”, and “Were the
basic data adequately described?” were fulfilled in all
articles.

In contrast, no articles met the criteria “If appropriate,
was information about non-responders described?”, only 13
met the criteria “Were measures undertaken to address and
categorize non-responders?”, and 34 met the criteria “Was
the selection process likely to select subjects/participants
that were representative of the target/reference population
under investigation?”.

Fig. 2 Distribution of papers 20
by the number of AXIS criteria
fulfilled 18

16
14

19

16

14

12

10

Number of papers

10

[9,11] (11, 13]
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3.7 Sensitivity Analysis: Results
for the Highest-Quality Studies

The median AXIS score was 16 criteria. Table 1 shows the
most frequent criteria among the 32 articles with the highest
degree of evidence. It is observed that ignorance (90.6%),
lethargy (81.3%), complacency (43.8%), and difference
(40.6%) were the most named attitudes on the part of health
professionals, results very similar to the total of the studies.

4 Discussion

This review was based on more studies than our 2009 review
(65 vs. 45) [8] and has confirmed and extended the previous
findings: health professionals’ attitudes to ADRs, modeled
through Inman’s ‘seven deadly sins’, continue to be the most
important determinants of underreporting, and personal and
professional characteristics continue to show little influence.
In addition, the new information included in the current
review allowed to associate the perception of absence of an
obligation to notify and the lack of information and confi-
dentiality with the underreporting. These results can help
design interventions that improve ADR reporting, since the
main reasons found in this review are potentially modifiable.

Sociodemographic and professional characteristics are
only cited as factors associated with the reporting of ADRs
in fewer than half of the articles included and yet attitudes
and knowledge are cited in one way or another in almost
all the articles. These factors can be grouped into four
categories [8, 78]: (1) factors associated with ADR-related
knowledge and attitudes (fear, complacency, insecurity,
diffidence, indifference, and ignorance); (2) factors relat-
ing to the professional activity (financial incentives, legal
aspects, and ambition to publish); (3) excuses made by
professionals (lethargy, unavailability of the reporting
form); and (4) there is another group of factors, such as
the absence of an obligation to notify, lack of information
or confidentiality, which emerge in this review as being
associated with underreporting.

4.1 Adverse Drug Reaction-Related Knowledge
and Attitudes

Inman’s knowledge/attitude related to ‘sins’ show associa-
tions with underreporting in a high proportion of studies.
Thus, ignorance about pharmacovigilance, how to recog-
nize ADRs, which types and how they should be reported,
as well as the requirements needed and what has to be
done with the submitted report, was the attitude that most
conditioned underreporting in our review (52/65), which
is consistent with other systematic reviews [8, 79, 80].

Related to ignorance is complacency, which is based on
the conviction that adverse reactions of medication are
known when the drug comes on to the market and that only
well tolerated medications are marketed, and appears to be
associated with reporting of a figure very similar to that
of the previous revision of 2009. This seems to indicate
that there have been no significant advances in the train-
ing of health professionals on ADR since ignorance and
complacency are potentially modified through training on
undergraduate[81, 82] and postgraduate pharmacovigi-
lance education [81]. In this sense, educational sessions
(workshops or lectures) [83—87] showed a positive impact
on ADR reporting. Nonetheless, the increased rate of SR
originated was shown to decrease over time [83, 84, 88].
Consequently, interventions should be carried out periodi-
cally and not only reinforce what has been learned but also
provide information on possible updates that may have
occurred. It could also be interesting to try nudge strate-
gies, which have been shown to be effective in improving
the behaviors of health professionals in other fields [89].

A diffidence attitude results in the lack of confidence
and fear of appearing ridiculous (a sentiment of ‘foolish’)
either by the diagnosis made or for reporting a suspicious
ADR, hence the thought to only report if the health profes-
sional is totally sure the ADR was due to a given medicine.
This reason can be related to the thought that it is impos-
sible to have certainty and the concern that the report
may be wrong (insecurity). Once again, we would like
to emphasize the importance of education and practical
training with constant contact with ADR cases to further
improve confidence and certainty.

4.2 Factors Related to Professional Activity

Compared with the 2009 review, a lower proportion of legal
aspects have been reported (29/45 vs. 19/65). However, in
this review, a new factor related to legal aspects that had not
been detected in the previous review has emerged: patient
confidentiality, which appears in 9% of the articles. On
the other hand, ‘Financial reimbursement’ is reported in a
higher proportion (21% of articles) as a reason for not report-
ing an ADR compared with the previous review (11%). In
fact, interventions based on economic incentives have been
shown to be effective [90-92], which is consistent with the
perception that reporting is not the health professionals pro-
fessional duty, reported in 18% of articles.

4.3 Excuses
The third group encompasses attitudes related to excuses,

such as lethargy (procrastination and postponing the notifi-
cation, lack of time or motivation, effort or interest to report,
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need for an easier method, the report will generate extra
work, and forgetfulness), which is the most frequent reason
for not reporting (53/65; 81%). This can be combated by pro-
viding health professionals with training (emphasizing the
sort time needed to report [84]), facilitating the notification
process, or eliminating the barriers they have to notify ADRs
[8]. Another frequent excuse is the unavailability of a yellow
card/ADR form or a shipping address. In this sense, inter-
ventions based on the use of information systems (active
or passive) and use of an electronic reporting tool has been
seen to increase notification. Strategies such as web-based
software, hyperlinks, telephone applications, online report-
ing form, and electronic health records are examples that
have emerged with this advance [93-99].

4.4 Other Reasons

This was the third most cited reason by healthcare profes-
sionals and includes statements related to lack of feedback
from the national regulatory authorities on the submitted
form, lack of training, and lack of enough information about
the patient to make the report. We believe this is under-
standable, i.e. the lack of feedback can discourage report-
ing as people expect to receive feedback to know if what
they did was correct. Receiving personalized feedback on
the reporting procedure has been described as a motive for
reporting ADRs [21, 73, 100, 101]. The lack of information
may, for example, be tackled by increasing the consultation
time, sharing information from different databases, or even
registering a telephone or email contact to clarify doubts at
any time.

4.5 Methodology Discussion of the Included
Studies

From the methodological point of view and compared with
the previous review of 2009, a significant methodological
improvement is observed in many aspects, fundamentally
in terms of specification of the design (64/65 vs. 3/45 in
the 2009 review) and sample size (41/65 articles have
more than 200 subjects vs. 25/45 in the 2009 review). The
percentage of responses is also higher among the articles
included in this review (average of 75% vs. 64% in the 2009
review). Nevertheless, some AXIS factors, especially those
linked to non-responders are still not sufficiently described.
However sensitivity analysis to assess whether the results
of the current review were influenced by the quality of the
articles showed that the results for half of the studies that
met more AXIS criteria were very similar to the overall
review. Finally, the geographical distribution of our review
focuses more on Asian and African countries, while the
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2009 review focused on European countries. Despite this
difference, the findings on the influence of attitudes are
similar.

4.6 Limitations

This systematic review has several limitations. First, the
great variety of methods used in the articles. The study
population, the selected place/setting, the survey distribu-
tion, or the scale are very heterogeneous. In two articles,
the study was carried out before the implementation of the
pharmacovigilance system.

Second, it is common that when the study population
includes various groups of health professionals, the results
are not shown stratified by health professional type, which
prevents us from detecting which factors are associated
with each profession and makes comparison between stud-
ies difficult.

Third, regarding the reasons cited for underreporting,
very few articles conducted the survey using Inman’s rea-
sons as items. The definition of ‘sins’ was not exactly the
same in all the articles and therefore the interpretations, both
of the authors and those made in this systematic review, may
differ from the reasons cited by Inman.

Finally, although an improvement in methodological
quality is observed with respect to the 2009 review, great
heterogeneity is observed in the fullfilment of the AXIS tool
criteria.

5 Conclusion

The results of this review show that, as seen in the 2009
review, low ADR reporting is still associated with a series
of attitudes (ignorance, lack of confidence, or complacency)
and excuses that are potentially modifiable through training
or by facilitating the notification process. This suggests that
over the last decade there have been no significant advances
in the training of health professionals on ADR reporting
and that it is necessary for health systems and undergradu-
ate (academy/training levels, or courses) centers to deepen
the training of health professionals on the subject of drug
safety. This would provide a greater capacity to activate early
warnings to the pharmacovigilance systems and thus allow
the health authorities to react more quickly to ensure that the
least possible number of patients are affected.
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