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1. Introduction

Adverse drug events (ADEs) represent a global public health chal-
lenge that impacts both patients and healthcare systems alike.
ADE is defined as any harm caused by medication that could
potentially be prevented [1,2]. Medication errors (MEs), among
the many preventable ADEs, often stem from flaws in healthcare
delivery system or healthcare professionals’ knowledge, workload,
or competency issues; as a result, MEs can increase healthcare costs
while negatively affecting patient health outcomes. Adverse drug
reactions (ADRs), although unintended, may still occur even with
appropriate medication usage and may have severe health impli-
cations [1,3]. Unfortunately, the methods used to assess their
prevalence often understate its impact [1,2].

Underreporting of ADEs refers to the failure or incomplete
reporting of incidents where patients experience harmful reac-
tions from medications by healthcare providers, patients, or
pharmaceutical companies. Examples include ADRs and MEs.
Different countries, including the US, the UK, Canada, and
Australia, have implemented reporting systems for medication
errors and ADRs, such as FAERS in the US; Yellow Card Scheme in
the UK; Canada Vigilance Program as examples of systems, which
collect reports of adverse drug events from healthcare profes-
sionals and patients [4-6]. Nonetheless, underreporting is still
a widespread and ongoing problem [7,8].

To maintain medication safety, specific steps must be taken;
however, without first understanding its extent and root causes it
would be impossible to provide advice as to their implementa-
tion. Therefore, this commentary aims to assess the current state
of under reporting of adverse drug events (ADEs) and identify
their underlying causes. After this analysis, potential solutions to
mitigate the problem will be discussed.

2. Extent of underreporting of adverse drug events

Reporting medication errors (MEs) is a crucial responsibility of
healthcare professionals, and each health system has a specific
reporting process in place. Several studies have assessed the
extent of underreporting of these events using different meth-
odologies and used different denominators to calculate the rate of
underreporting. This variability can limit the ability to understand

the pattern of inadequate reporting of MEs. In various hospital
settings in the United States [9], Turkey [10], Japan [11], Iran [12],
Malaysia [13], Ethiopia [14], and Saudi Arabia [15], potential under-
reporting of MEs among physicians, pharmacists, and nurses have
been documented. In a Korean hospital, the rates of reporting
prescribing, dispensing, and administration errors were 43.7%,
57.4%, and 37.1%, respectively [16]. David Palmero et al [17],
found a huge discrepancy between the frequency of MEs reported
voluntarily with the number of MEs identified using a direct obser-
vation in a Swiss hospital.

Reporting systems for adverse drug reactions (ADRs) are imple-
mented in most countries. However, the literature shows
a widespread and significant underreporting of ADRS worldwide
[18]. A systematic review by Hazell and Shakir analyzed 37 studies
conducted in different countries and found that the rate of under-
reporting of ADRs exceeded 90% in many cases [7]. The authors
concluded that underreporting was a global problem and that it
affected all types of ADRs, including life-threatening incidents [7].
A study conducted in Sweden by Backstrom, Mjérndal, and
Dahlqvist reported an underreporting rate of 84% for serious
ADRs in five hospitals, indicating that the problem of underreport-
ing persists even in countries with well-established reporting sys-
tems [19].

Overall, the global prevalence of underreporting of ADEs, is
a major cause for concern. Such underreporting can lead to delays
in identifying safety issues associated with drugs and cause harm
to patients. Additionally, it can impede identification of flaws in the
medication delivery process, posing further drug safety risks. It is
worth noting that even in countries with advanced healthcare
systems, the underreporting of ADEs persists, indicating that the
issue is not solely related to inadequate infrastructure or resources.

3. Factors contributing to underreporting of adverse
drug events (ADEs)

The main factors leading to underreporting of ADEs are sum-
murised in Table 1. The reporting of adverse drug events
(ADEs) by healthcare professionals is essential for improving
patient safety and care quality. However, several factors can
impact the accuracy and effectiveness of ADE reporting, which
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Table 1. Causes of ADEs underreporting.

Sub-factors

1- Healthcare professionals
Fear-based factors

Fear of retribution or punishment for reporting an error or ADE

Fear of litigation or malpractice lawsuits
Fear of damaging reputation or career prospects
Fear of being perceived as incompetent or careless

Knowledge-based factors

Lack of understanding or awareness of the reporting process

Poor knowledge about the clinical outcomes of ADEs

Lack of knowledge about the definitions and classifications of ADEs

Lack of knowledge about the severity of ADEs

Lack of training or education on reporting ADEs

Misconceptions or myths about ADE reporting (e.g. thinking that only serious events need to be reported)

System-based factors

Ineffective reporting tools (e.g. cumbersome or time-consuming forms)

Facing difficulty in using the electronic system (e.g. technical issues)
Insufficient feedback or follow-up on reported events
Lack of standardized reporting criteria or definitions

Organisational-based factors

Lack of leadership support or encouragement for reporting ADEs

Lack of resources (time, staff, funding) to support reporting efforts
Prioritization of other performance metrics over ADE reporting

Culture of blame or punishment rather than learning from errors

Lack of communication or collaboration among healthcare teams

Lack of accountability or transparency in reporting processes and outcomes

2- Patients and consumers
Personal-based factors

Lack of motivation to report ADEs

Fear of being labeled as a ‘difficult’ patient or receiving negative consequences

Information-based factors

Lack of awareness of the reporting process

Lack of awareness of the importance of reporting ADEs
Misunderstanding or confusion about the reporting process or criteria
Limited health literacy or understanding of ADEs

System-based factors

Limited access to reporting mechanisms or support for reporting (e.g. language barriers, lack of internet access)

Insufficient feedback or follow-up on reported events

can be broadly categorized into fear-based, knowledge-based,
system-based, and organizational-based factors.

Fear-based factors or potential negative repercussions of
reporting an error or adverse event (ADE), include potential
retribution, litigation costs, reputational harm, or career pro-
spects [12]. Fear can create an atmosphere of silence among
healthcare providers, leading them to underreport adverse
drug events (ADEs) with potentially negative outcomes for
patients. Knowledge-based factors may impede reporting,
including a lack of awareness or comprehension about how
ADE reporting should occur; poor knowledge regarding clinical
outcomes related to adverse drug events (ADEs); or misconcep-
tions and myths surrounding reporting [20]. Unavailable training
or education on reporting Adverse Event Disclosures can
obstruct effective reporting. System-related factors involve
tools and processes in place for reporting ADEs, including inef-
fective reporting tools or systems, difficulties using electronic
systems, and lack of standard criteria/definitions [20]. Failing to
provide proper feedback or follow-up can discourage healthcare
professionals from reporting any adverse drug events (ADEs).
Organization-related factors that hinder effective reporting
include lack of leadership support, insufficient resources, prior-
itization of other metrics over ADE reporting and creating an
atmosphere of blame or punishment. Poor collaboration or com-
munication within healthcare teams, as well as lacking account-
ability or transparency regarding reporting processes and
outcomes also interfere with effective reporting.

Patients and consumers often face various personal-based
barriers that reduce their willingness to report ADEs [21]. One
such barrier may be a lack of motivation due to thinking ADEs
are common side effects from medications that should not

warrant reporting; fear of labeling themselves ‘difficult
patients’ or suffering negative consequences can also prevent
people from reporting them.

On top of personal factors, patients and consumers may
also be affected by information-based and system-based
factors when ADEs. Limited access to reporting mechan-
isms/support plus inadequate feedback/follow-up after
reports can contribute to underreporting by patients/consu-
mers; language barriers/lack of internet access could contri-
bute to underreporting by underreporting reported
events [21].

ADRs can have severe ramifications on patient health and
wellbeing, yet these reactions often go unreported, leaving us
unaware of their true safety impact [22]. Notoriety bias may
contribute to the underreporting of ADRs by healthcare pro-
fessionals; healthcare workers may report more frequently
those ADRs, which have already garnered media coverage,
while more obscure or lesser publicized ADRs might slip
under the radar and go undetected [22]. Additionally, includ-
ing ADRs in an SPC can cause unwarranted assumptions that
any potential reactions have already been included and thus
do not require reporting [22]. Furthermore, certain ADRs such
as sexual disorders can be hard for patients or healthcare
providers to report due to discomfort or stigmatism.
Addressing these concerns and raising awareness of their
significance to improve medication safety and patient out-
comes requires raising awareness. By encouraging healthcare
professionals to report all ADRs, regardless of notoriety or
perceived relevance, more comprehensive understanding of
medication safety may be gained; eventually leading to
improved patient care outcomes.



4. Expert opinion

This editorial sheds light on a global problem related to under-
reporting ADEs, with multiple contributing factors from different
domains. Furthermore, this investigation calls attention to the
need for further observational studies with real-world data to
fully examine ADE underreporting; current literature predomi-
nantly relies on self-reported information while lacking investiga-
tions using root cause analysis methodologies, such as root cause
analysis or comparative root cause analysis techniques for investi-
gating its root causes, strategies must account for different
domains, which contribute toward underreporting of ADEs.

For healthcare professionals and patients to report adverse
drug events (ADEs), it is necessary to create, validate, and
implement multifaceted strategies, which address all obstacles
related to reporting ADEs. One key strategy involves creating
a global consensus regarding definitions, categories, clinical
significance, and communication of this knowledge to regula-
tory bodies and healthcare facilities across regions or health-
care facilities; this will provide a standardized, uniform method
of reporting across healthcare environments.

As ADEs do not receive as much media coverage, innovative
solutions must be found to increase awareness among healthcare
professionals and patients of this health issue. Such approaches
must take into account low learner engagement issues in educa-
tional programs; social media can serve to educate the public of its
importance when reporting ADEs. Low learner engagement refers
to situations in which learners do not fully immerse themselves in
the learning process and do not actively take part or exhibit
interest in activities related to education and training, potentially
leading to decreased motivation, decreased retention of informa-
tion, and ultimately poor learning results [23].

Health coaching has proven effective at motivating individuals
and increasing their sense of responsibility [24], so this strategy
may also serve to incentivize healthcare providers and patients to
report adverse drug events effectively. A good approach for
increasing reporting would include providing education on ADE
recognition and reporting as well as feedback mechanisms and
removing barriers such as fear or lack of time that prevent report-
ing errors or adverse drug events (ADEs).

Enhancing electronic reporting systems’ functionality and
usage are also vital in combatting the underreporting of
ADEs [25]. Healthcare organizations should design user-
friendly reporting systems, which offer clear instructions
and are straightforward. In order to meet their mission effec-
tively, healthcare organizations need user-friendly systems
that offer guidance in an intuitive way and that make report-
ing effortless for anyone involved. Healthcare professionals
and patients’ input should be carefully taken into considera-
tion to ensure systems fulfill their specific requirements and
needs. Healthcare professionals need training and support in
using reporting systems effectively, including technical assis-
tance to promptly address technical issues that may arise,
feedback, and follow-up on reported events. Healthcare orga-
nizations should ensure patient accessibility to reporting
systems, particularly for those who may lack technological
proficiency. Patient-friendly reporting tools such as mobile
apps or web forms may help facilitate easy and timely report-
ing of ADEs.
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Beyond traditional reporting methods, various data sources
may also help collect and generate ADEs information such as
social media platforms, online patient forums and electronic
health records. Social media platforms like Twitter and
Facebook have become popular platforms for patients to
express their experiences with medication use, enabling
researchers to mine this data to identify any ADEs. Online
patient forums provide another source for reporting ADEs
not captured through traditional reporting channels.
Electronic health records (EHRs) may also help identify ADEs
by providing a complete history of a patient's medical history
that allows searches of specific medication-related events.
Privacy concerns must be carefully taken into account when
using these data sources and data mining algorithms must be
carefully designed and validated to reduce false positives and
maintain accuracy. While these sources remain relatively new
and continue to develop, their potential lies in furthering our
knowledge about ADEs and improving medication safety.

5. Conclusion

This editorial emphasizes the need for concerted efforts to
address the global problem of underreporting of ADEs.
Multifaceted approaches should be developed and implemen-
ted, along with root cause analysis methods used to pinpoint
root causes for underreporting; such efforts will allow health-
care professionals and patients alike to report more accurately,
thus contributing to patient safety improvements and health-
care outcome improvements.

Funding

This paper was not funded.

Declaration of interest

The authors have no relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial conflict with
the subject matter or materials discussed in the manuscript. This includes
employment, consultancies, honoraria, stock ownership or options, expert
testimony, grants or patents received or pending, or royalties.

Reviewer disclosures

Peer reviewers on this manuscript have no relevant financial or other
relationships to disclose.

Author contribution statement

Ahmad Z. Al Meslamani conceptualized the study design, extracted data,
analyzed data, and drafted the manuscript.

ORCID

Ahmad Z. Al Meslamani () http://orcid.org/0000-0002-8370-9562

References

1. Aronson JK. Medication errors: definitions and classification. Br
J Clin Pharmacol. 2009;67(6):599-604. doi:10.1111/j.1365-2125.
2009.03415.x



4 A. Z. AL MESLAMANI

10.

11.

12.

13.

14.

. Bates DW . Incidence of adverse drug events and potential adverse

drug events. implications for prevention. ADE prevention study
group. JAMA. 1995 Jul;274(1):29-34.

. Bates DW . Incidence of adverse drug events and potential adverse

drug events: implications for prevention. JAMA J Am Med Assoc.
1995;274(1):29-34. doi:10.1001/jama.1995.03530010043033
Government of Canada, “Canada Vigilance Adverse Reaction Online
Database,” 2023. https://www.canada.ca/en/health-canada/ser
vices/drugs-health-products/medeffect-canada/adverse-reaction-
database.html (accessed Feb. 22, 2023).

. Medicines and Healthcare products Regulatory AgencyMedicines and

Healthcare products Regulatory Agency, “The yellow card scheme:
guidance for healthcare professionals, patients and the public,” 2015.
https://www.gov.uk/guidance/the-yellow-card-scheme-guidance-for-
healthcare-professionals (accessed Feb. 22, 2023).

. FDA, “FDA adverse event reporting system,” 2014. https://open.fda.

gov/data/faers/ (accessed Feb. 22, 2023).

. Hazell L, Shakir SAW. Under-reporting of adverse drug reactions.

Drug Saf. 2006;29(5):385-396. doi:10.2165/00002018-200629050-
00003.

. van Grootheest K, de Jong-van den Berg L. Patients’ role in report-

ing adverse drug reactions. Expert Opin Drug Saf. 2004 Jul;3
(4):363-368. doi:10.1517/14740338.3.4.363

. Crawford SY, Cohen MR, Tafesse E. Systems factors in the reporting

of serious medication errors in hospitals. J Med Syst. 2003;27
(6):543-551. doi:10.1023/A:1025985832133

Toruner EK, Uysal G. Causes, reporting, and prevention of medica-
tion errors from a pediatric nurse perspective. Aust J Adv Nurs.
2012 Jun;29(4):28-35. OnlineAvailable: https://search.informit.org/
doi/10.3316/informit.626038810538014

Higuchi A, Higami Y, Takahama M, et al. Potential underreporting
of medication errors in a psychiatric general Hospital in Japan.
Int J Nurs Pract. 2015 May;21(52):2-8. doi:10.1111/ijn.12169
Mansouri A, et al. A review of medication errors in Iran: sources,
underreporting reasons and preventive measures. Iran J Pharm Res
1JPR. 2014;13(1):3-17.

George D, Hss A-S, Hassali A. Medication error reporting: under-
reporting and acceptability of smartphone application for report-
ing among health care professionals in perak, Malaysia. Cureus.
2018 Jun;10(6):e2746. doi:10.7759/cureus.2746

Jember A, Hailu M, Messele A, et al. Proportion of medication
error reporting and associated factors among nurses: a cross
sectional study. BMC Nurs. 2018;17(1):9. doi:10.1186/512912-
018-0280-4

20.

21.

22.

23.

24.

25.

. Alandajani A, Khalid B, Ng YG, et al. Knowledge and attitudes

regarding medication errors among nurses: a cross-sectional
study in major jeddah hospitals. Nurs Reports (Pavia, Italy). 2022
Dec;12(4):1023-1039. doi:10.3390/nursrep12040098

. Kang H-J, Park H, Oh JM, et al. Perception of reporting medication

errors including near-misses among Korean Hospital Pharmacists.
Medicine (Baltimore). 2017;96(39):e7795. OnlineAvailable: https://
journals.lww.com/md-journal/Fulltext/2017/09290/Perception_of _
reporting_medication_errors.4.aspx

. Palmero D, Di Paolo ER, Stadelmann C, et al. Incident reports versus

direct observation to identify medication errors and risk factors in
hospitalised newborns. Eur J Pediatr. 2019;178(2):259-266. doi:10.
1007/500431-018-3294-8

. Khalili M, Mesgarpour B, Sharifi H, et al. Estimation of adverse drug

reaction reporting in iran: correction for underreporting.
Pharmacoepidemiol Drug Saf. 2021 Aug;30(8):1101-1114. doi:10.
1002/pds.5235.

. Backstrom M, Mjorndal T, Dahlqgvist R. Under-reporting of serious

adverse drug reactions in Sweden. Pharmacoepidemiol Drug Saf.
2004 Jul;13(7):483-487. doi:10.1002/pds.962

Hartnell N, MacKinnon N, Sketris |, et al. Identifying, understanding
and overcoming barriers to medication error reporting in hospitals:
a focus group study. BMJ Qual Saf. 2012 May;21(5):361-368. doi:10.
1136/bmjgs-2011-000299

Al Dweik R, Stacey D, Kohen D, et al. Factors affecting patient
reporting of adverse drug reactions: a systematic review. Br J Clin
Pharmacol. 2017 Apr;83(4):875-883. d0i:10.1111/bcp.13159

Neha R, Subeesh V, Beulah E, et al. Existence of notoriety bias in
FDA adverse event reporting system database and its impact on
signal strength. Hosp Pharm. 2021;56(3):152-158. doi:10.1177/
0018578719882323.

Dickinson KJ, Caldwell KE, Graviss EA, et al. Assessing learner
engagement with virtual educational events: development of the
virtual in-class engagement measure (VIEM). Am J Surg. 2021;222
(6):1044-1049. doi:10.1016/j.amjsurg.2021.09.021

Thom DH, Willard-Grace R, Hessler D, et al. The impact of health
coaching on medication adherence in patients with poorly con-
trolled  diabetes,  hypertension, and/or  hyperlipidemia:
a randomized controlled trial. J Am Board Fam Med. 2015;28
(1):38-45. doi:10.3122/jabfm.2015.01.140123

Levtzion-Korach O, Alcalai H, Orav EJ, et al. Evaluation of the
contributions of an electronic web-based reporting system:
enabling action. J Patient Saf. 2009 Feb;5(1):9-15. OnlineAvailable
http://www.jstor.org/stable/26637630



