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Introduction: The benchmarking for medication incidents rate is not regarded as a recognized key perfor-
mance measure or indicator in national or international organizations. The absence of benchmarking the
medication incidents results in the loss of a self-governing perception of how well we performed com-
pared to other peers.
Methodology and settings: This 600-bed tertiary, Joint Commission International (JCI) accredited hospital
retrospective analysis looked at all medication management-related events from January-2018 to
December-2021. The study design follows descriptive, cross-sectional, retrospective prevalence research.
Results: The rate of medication incidents that resulted in harm declined from Q3-2019 to Q4-2021. A sig-
nificant increase in Pharmacy interventions/clarifications was recorded. Additionally, a significant
increase in incidents reported with no-harm coupled with a significant reduction in incidences of serious
events from 2019 to 2020. Finally, no-harm events were significantly reduced from 2020 to 2021.
Discussion: The Pharmacy’s study analyzed every medication incident documented from 2019 to 2021.
99.7% of reported incidents were classified as no-harm (near misses). There was an exponential decrease
from Q1-2020 to Q1-202. A significant increase in incidents fell in the category of (near misses) with no-
harm and a significant reduction in serious events. Pharmacy interventions/clarifications saw a massive
increase and impact from Q3-2018 to Q2-2019, compared to the same period in 2018. By preventing
medical incidents, benchmarking, and analyzing incidents and the reporting system, the use of informa-
tion technology could dramatically reduce the rate of drug incidents.
Conclusion: This study found that benchmarking medication incidents is valuable, as it can help identify
areas where improvements can be made, implement strategies to improve safety, and track progress over
time. The benchmark was recommended to be below 100 incidents for every 10,000 prescriptions/orders
processed, and for E-I categories, below one incident for every 10,000 prescriptions/orders processed.
This will help develop a worldwide standard with an absolved culture with non-punitive consequences.
� 2023 Published by Elsevier B.V. on behalf of King Saud University. This is anopen access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The pharmaceutical services department’s goal at an organiza-
tion is to provide the healthcare community with advice concern-
ing drug safety, efficacy, and efficiency (Anna Legreid Dopp et al.,
2020). Therefore, pharmaceutical services’ major concern is elimi-
nating medication-related incidents (Anna Legreid Dopp et al.,
2020). Unfortunately, the benchmarking for medication incidents
rate is not regarded as a recognized key performance measure or
indicator in national or international organizations. Lack of bench-
marking medication incidents leads to a loss of self-governing per-
ception, widening performance gaps, and unnoticed
improvements. It also hinders safety culture and non-punitive con-
cepts in the organization.

Benchmarking is described as assessing processes and systems
in one or more areas compared to pioneers in a specific field
(Barbora Jetmarová, 2011). This is because benchmarking equips
an organization with an analytical perception of its performance
against peer facilities (Barbora Jetmarová, 2011; ISMP, 1998). In
other words, benchmarking illustrates an organization’s perfor-
mance against a standard or peers’ performance (Barbora
Jetmarová, 2011; ISMP, 1998). In addition, benchmarking supports
industries in recognizing gaps in areas, systems, or processes and
improving and progressing toward the needed goal (Barbora
Jetmarová, 2011). Such improvements might be progressive or
require a change in the process and workflow (Barbora
Jetmarová, 2011). Accordingly, competing and checking your level
against rivals is good, but benchmarking has allowed scientific
approaches, created a trustworthy technique, and allowed a com-
prehensive comparison (Barbora Jetmarová, 2011).

A 2021 systematic analysis of Medication Error Trends in Mid-
dle Eastern Nations revealed various categories of reported errors
and incidents (Aidah et al., 2021). However, most studies on med-
ication incidents in these countries were few or nonexistent; the
analysis found a downward trend in pharmaceutical incidents in
Saudi Arabia, Lebanon, and Bahrain, highlighting the need for liter-
ature on pharmaceutical services due to underreporting or incon-
clusive findings (Aidah et al., 2021).

The Institute for Safe Medication Practices (ISMP) defines a
medication incident as a medication error or an issue that might
lead to a medication error; either the error did occur or was pre-
vented at any stage of the medication management process
(ISMP Canada, 2021). In addition, ISMP indicates that benchmark-
ing medication incidents and error rates may appear excellent;
however, they stated that since the focus is on incident rates, the
healthcare facility should question its logic for benchmarking for
evaluating the medication management process (ISMP, 1998).
ISMP disclosed that the actual rate of drug incidents varies and is
determined mainly by how incidents are discovered and recorded
(ISMP, 1998). Furthermore, the concept of benchmarking needs to
be clarified for the assumption that quality personnel can assess
the quality and safety of the medication management process
merely by comparing error rates within and outside the healthcare
facility (ISMP, 2021, 1998).

Similarly, to NCC MERP, the ISMP questioned benchmarking of
incident rates in 1998. However, seven years later, in 2005, they
refrained by mentioning on their website that it is ’ doable but with
limitations ’ (ISMP, 2021, 1998). Thus, both ISMP and NCC MERP
argue that there is no such thing as an acceptable rate of medica-
tion incidents and that it is pointless to compare healthcare insti-
tutions based on drug errors and incident rates (Bursua et al., 2016;
ISMP, 2021, 1998; NCC MERP, 2008).

On the other hand, over 21,000 studies and articles addressed
benchmarking or pointed it out, but the national or international
2

standardizing organizations still need to offer or request to imple-
ment such benchmarking. A study of Saudi Arabian hospitals found
a high rate of medication errors (44.4%) (Almalki et al., 2021). It
highlights the need for improved medication management systems
to prevent patient harm and suggest that benchmarking the med-
ication incidents in KSA could be a useful way to identify areas
where improvements can be made (Almalki et al., 2021). Another
study found that the rate of medication errors was similar for
two large hospice organizations in the United Kingdom; this sug-
gests that the rate of medication errors in specialist palliative care
is similar across organizations (Taylor et al., 2010).

This study might be one of the few reports after Headford et al.
and Gorbach et al. to quantify medication incident rates; however,
we might be the first to use such data to benchmark and monitor
rates and trends while implementing corrective action plans for
every individual report overall process changing (Gorbach et al.,
2015; Headford et al., 2001). Furthermore, Gorbach et al. quanti-
tate the drug errors and incidents during the medication verifica-
tion step only at the Pharmacy and identified the risk factors for
errors and incidents at that stage alone (Gorbach et al., 2015).
While Headford et al. emphasized that voluntary medication inci-
dent reporting is unreliable, they were able to create a new system,
the Medication Incident Rate (MIR) Clinical Indicator, which was
developed to make reporting more meaningful (Headford et al.,
2001). This system has positively influenced the practice, provided
a more accurate measure of medication errors, and identified areas
for improvement (Headford et al., 2001).

Cheung et al. (2011) found that benchmarking medication inci-
dents against national benchmarks can be valuable for identifying
areas where improvements can be made (Cheung et al., 2011).
They created the Central Medication Incident Reporting System
(CMR) to provide a valuable resource for benchmarking medication
incidents in the Netherlands (Cheung et al., 2011). They concluded
that CMR data could be used to identify areas where medication
incidents are more common and develop strategies to prevent
them (Cheung et al., 2011).

In our study, we implemented the medication incident rates
quantification and benchmarking at all medication management
stages, from prescribing the drugs through validation, preparation,
and dispensing to administration and disposal; it was forced all
over the hospital.
2. Methodology and settings

Ethics approval: The study was approved on 29-November-
2021 by the Institutional Review Board (Ref #21–467).

We used the medication incidents iceberg tip as an indicator.
The tip indicates a broader hidden problem (Cambridge
Dictionary, 2021). In other studies, their main concept was based
mainly on the unseen part (submerged iceberg) of medication inci-
dents and that unknowing it is considered a source of invalidated
data to benchmark (Bursua et al., 2016; ISMP, 2021, 1998; Jim
Smith, 2004; NCC MERP, 2008). The submerged iceberg approach
does not support benchmarking measuring for medication inci-
dents (Bursua et al., 2016; Carolyn Robbins and Marti Wolf,
2016; ISMP, 2021, 1998; NCC MERP, 2008).

obbiretet
Lo et al. discussed that benchmarking medication error rates in

palliative care services are a valuable tool for improving patient
safety(Lo et al., 2022). Still, it is challenging due to the variability
in definitions, methods, and denominators used (Lo et al., 2022).
However, it can be used to identify areas where improvements
can be made and track progress over time; the study suggested
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some examples of denominators that can be used to measure med-
ication error rates, such as (Lo et al., 2022):

� The number of doses of medication administered.
� The number of patients receiving medication.
� The number of medication orders written.
� The number of medication errors reported which we adopted in
this study.

The results of our study, including the actual validated data,
shall be used for medication safety benchmarking. Eventually,
the results aim to guide healthcare leadership in identifying safety
risk areas in hospital drug-related management and operations
regarding medication incidents.

This retrospective analysis looked at all incidences that involved
a patient’s prescription from January-2018 to December-2021. The
study design follows descriptive, cross-sectional, retrospective
prevalence research. Using this study design, we gained an over-
view of the pattern of medication-related incidents in the Bahraini
population. In addition, as a 600-bed tertiary hospital, all medica-
tion incidents reported during the three years between January-
2019 and December-2021 were reviewed prospectively.

All patients in the hospital database were identified using the
Hospital Information System (HIS). The patient’s medical history,
clinical state, and any reported medication incidents are listed as
the primary data on their digital medical profile on HIS. To avoid
errors, patient records were examined to ensure the report was
due to a medication incident, complaint, or pharmacy intervention.
The information was collected every quarter for three years. Infor-
mation gleaned from patients’ medical records and reporting tech-
nology of the HIS were recorded according to the type and number
of medication incidents.

Starting in January-2019, the Pharmaceutical Services Depart-
ment began to analyze the medication incident reports, as all pre-
Fig. 1. Edication errors’ classes. adopted from the ncc m

3

vious data up to December-2018 was under the Quality and Patient
Safety Department (QPS). The policy was there and written but was
never implemented, and it required the QPS to do the classification,
which could not do so. The change was due to the new Pharmacy
Administration team and the Pharmacy Quality Head. From a Phar-
macy quality point of view and standard of practice, the pharmacy
team decided to do the study as implemented. The new team was
assigned in 2019, declaring that the Pharmacy would not be
responsible for anything before 2019; however, 2018 was our
starting point in the study.

The Pharmacy Department worked to monitor and evaluate
medication incidents and implement risk-reduction strategies to
prevent incidents from happening again. As a result, QPS started
to send all medication-related incidents to the Pharmacy, as well
as the classification that included the type of incidents and the
stage where the error occurred. These stages include but are not
limited to receiving, storing, prescribing, dispensing, medication
administration, and monitoring.

The NCC MERP recognized the necessity for a consistent error
classification system (ISMP, 2021; ISMP Canada, 2021; NCC
MERP, 2008, 2001). As a result, the NCC MERP adopted a Medica-
tion Error Index on 16-July-1996, categorizing incidents from A
to I based on the severity of the outcome. The index is intended
to assist healthcare providers and organizations track drug inci-
dents consistently and systematically. The Pharmacy’s action plan
was to monitor the reporting rates through this index as a classifi-
cation type and to incorporate it with the data gathering tool as per
Appendix A (Droege et al., 2022; ISMP, 1998; NCC MERP, 2001;
Parthasarathi et al., 2021). [Fig. 1] shows the Medication Error’
Classes used based on the most updated version as per NCC MERP.

The index considers whether the error reached the patient,
whether or not the patient was affected, and to what extent
(ISMP, 2021; ISMP Canada, 2021; NCC MERP, 2008). The Council
encourages the index’s use in all healthcare settings by researchers
erp index for categorizing medication errors, 2022.
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and software manufacturers tracking prescription incidents. This
index has been implemented for usage in the ISMP Medication
Errors Reporting Program’s database. The report was assembled
using the organizations newly adjusted HIS Occurrence Variance
Report (OVR) system.

2.1. Inclusion criteria

� All medication incidents reported in the organization (from
Q1-2018 till Q4-2021)

2.2. Exclusion criteria

� Adverse drug reactions (ADR) that were non-preventable inci-
dents upon investigation.

2.3. Materials, data collection methods, instruments used, and
measurements

� The hospital voluntary reporting systems:
o Purchased OVR system and then the HIS OVR data (as a

count of reported incidents and the count of incidents that
resulted in harm to patients)

o Count of the near misses reported via the Pharmacy inter-
ventions/clarification system.

� All healthcare providers’ feedback, complaints concerning the
medication management system, and incidents were reported
through emails and official QPS channels involving patients.

� All patients’ complaints due to medication incidents were
reported through emails and official QPS channels.

� Total Pharmacy dispensations during the period of the study

2.4. In this study, we aim to

� Challenge organizations that believe benchmarking of medica-
tion incidents is of underrated value by introducing the effects
of systematic interventions initiated by identifying the medi-
cation incidents rate on the following:
o Incidents rate, which may result in harm.
o Rates reported by patient/healthcare providers’ feedback

or complaints.
o Reflecting on the practice of Medication Management at

the hospital compared to the dispensation magnitude
done by the Pharmacy.

� Identify the impact of the Pharmaceutical Services Department
interventions and their results on incident reporting rates.

� Explore the retrospective impact of implementing the bench-
marking of medication incidents.

2.5. Data collection

� In 2018, no data was collected or analyzed in detail.
� In 2019, we changed things by gap analysis, checking where
we stand internally and comparing to similar facilities interna-
tionally, along with validated data sources, making reporting
and promoting the system easy, leading to an increase in 2020.

� In 2020, we analyzed the data and created action plans from
system changes to training and education. The Medication
incident data collection sheet is shown in Appendix A.

� Medication Incidents from Q1-2018 till Q4-2021 compared to
total dispensations of the Pharmacy. Refer to [Table 1]

� Then, all collected incidents and reports were categorized
using the NCCMERP index classification, as shown in [Table 2].

[Table 2] was recalculated to sum the whole years, as shown in
[Table 3], using the NCC MERP index classification in [Table 2].
4



Table 2
Baseline Quarterly Raw Collected Data from 2019 till 2021 classified using the NCC MERP index.

Q1-
2018

Q2-
2018

Q3-
2018

Q4-
2018

Q1-
2019

Q2-
2019

Q3-
2019

Q4-
2019

Q1-
2020

Q2-
2020

Q3-
2020

Q4-
2020

Q1-
2021

Q2-
2021

Q3-
2021

Q4-
2021

A: No Error NA NA NA NA 5 31 31 32 21 37 14 15 21 46 13 26
B: Error, no-

harm
NA NA NA NA 551 1888 2415 2943 3494 4798 3954 2700 1882 1752 2528 2419

C: Error, no-
harm

NA NA NA NA 7 19 6 2 3 17 6 5 9 3 23 10

D: Error, no-
harm

NA NA NA NA 14 8 34 26 66 3 10 13 10 11 5 7

E: Error, harm NA NA NA NA 9 3 11 10 6 0 3 4 6 5 3 4
F: Error, harm NA NA NA NA 0 0 0 0 0 1 0 0 0 0 1 0
G: Error, harm NA NA NA NA 0 0 0 0 0 0 0 0 0 0 0 0
H: Error, harm NA NA NA NA 0 0 0 0 0 0 0 0 0 0 0 0
I: Error, death NA NA NA NA 0 0 0 0 0 0 0 0 0 0 0 0
Sum Q by the

incident
586 1949 2497 3013 3590 4856 3987 2737 1928 1817 2573 2466

Table 3
Baseline Raw Collected Data from 2019 to 2021 classified using the NCC MERP index.

2019 2020 2021 Overall

A: No Error 99 87 106 292
B: Error, no-harm 7797 14,946 8581 31,324
C: Error, no-harm 34 31 45 110
D: Error, no-harm 82 92 33 207
E: Error, harm 33 13 18 64
F: Error, harm 0 1 1 2
G: Error, harm 0 0 0 0
H: Error, harm 0 0 0 0
I: Error, death 0 0 0 0
Sum by year 8045 15,170 8784 31,999
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3. Statistical methods

All descriptive and comparative analyses were performed using
the Statistical Package for the Social Sciences (Version 20.0, SPSS
Inc., Chicago, IL, USA). The aim of the analysis was to evaluate
the impact of benchmarking on medication incident rates, and a
significance level of P < 0.05 was established. To accomplish this
objective, the study utilized a range of statistical analysis tech-
niques, including exploratory data analysis, descriptive statistics,
regression analysis, and time series analysis.
Fig. 2. Quarterly Rate of Medication incidents reported

5

4. Results

Analysis of the Rate of Medication Incidents reported to every
10,000-item order/prescription processed quarterly, refer to
[Fig. 2] and [Table 4].

Analysis of the RATE of Medication incidents (fill in Category E-
I) reported to every 10,000-item order/prescription processed
quarterly [Fig. 3].

The medication incidents (Category E-I) rate declined from Q3-
2019 to Q2-2020 and remained relatively stable until Q4-2021. The
differences were, however, not statistically significant.
for every 10,000-item order/prescription processed.



Table 4
Quarterly P-value of Medication incidents reported for every 10,000-item order/prescription processed.

Segment Average Percentage change Lower CI Upper CI Test Statistic (t) P-value

Q1 2018 – Q4 2018 35.9 �38.0 197.9 1.0 0.4
Q4 2018 – Q3 2019 197.4 �38.1 1329.1 1.8 0.1
Q3 2019 – Q2 2020 �5.4 �80.3 354.4 �0.1 0.9
Q2 2020 – Q4 2021 –32.5* �48.2 �12.0 �3.8 0.00

*A significant decrease in the rate was seen from Q2-2020 – to Q4-2021, with an average decrease of 32.5 %.
(CI: �48.2 %- � 12.0%, p value = 0.00).

Fig. 3. Quarterly Rate of Medication incidents (fill in Category E-I) reported for every 10,000-item order/prescription processed.
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Analysis of the Pharmacy interventions/Clarification done and
documented on the HIS system, refer to [Fig. 4] and [Table 5].

Analysis of the Medication incidents classified using the NCC
MERP index through the three years [Fig. 5].

A significant increase in incident A-D and a significant reduction
in incidences of serious events from 2019 to 2020 (p = 0.000). How-
ever, A-D was significantly reduced from 2020 to 2021 (p = 0.012).

5. Discussion

The Pharmacy’s study analyzed every medication incident doc-
umented from 2019 to 2021 using all reporting channels as a data
source (after the results of 2018, which indicated a clear underre-
porting). Benchmarking can reflect the organization’s cultures,
including the Safety, Just, or Punitive cultures (Barbora
Jetmarová, 2011; Carolyn Robbins and Marti Wolf, 2016). Our
approach was unconventional, and it had accepted results and sig-
nificant changes in the medication management process at our
organization.

The first 6-month reporting period (January-2019 to June-2019)
was sufficient to gather important data. The number of reported
6

incidents indicated a culture of openness to incident reporting
operating throughout the hospital and assigning benchmarks.
99.7% of reported incidents were classified as no-harm (near
misses). Here, the Pharmacy campaigned with the slogan [RR:
Report it; to Resolve it] to encourage reporting and gather more
information and data.

Appendix A was used by the Pharmacy to collect the data in
detail and to classify the incidents using the NCC MERP index clas-
sification algorithm and other types of classification of incidents
such as medication management stage where the incident
occurred, the staff category involved, the type of error, the risk
grade of it, the potentiality rate and the class of drug involved in
the incident, and this allowed the Pharmacy to have a full picture
of the incidents’ trends and causes. The data of the incidents that
are not classified as incidents as per the NCC MERP index (e.g.,
non-preventable adverse drug reactions) were excluded from this
study and from the report presented to the Drug and Therapeutic
(D&T) committee using the same tool in Appendix A. All incidents
analyzed were medication incidents that were expected to cause
harm or did harm to the patient. Most incidents were categorized
as no-harm, especially in category B; as shown in [Fig. 5], the D&T



Fig. 4. Quarterly Pharmacy interventions/Clarification reported for every 10,000-item order/prescription processed.

Table 5
Quarterly P-value of Pharmacy interventions/Clarification reported for every 10,000-item order/prescription processed.

Segment Average Percentage change Lower CI Upper CI Test Statistic (t) P value

Q1 2018 – Q3 2018 16.6 �56.4 211.7 0.4 0.7
Q3 2018 – Q2 2019 1113.1* 353.7 3143.5 5.9 0.0
Q2 2019 – Q4 2021 �2.0 �9.2 5.8 �0.6 0.6

*A significant increase in Pharmacy interventions/clarifications was seen from Q3-2018 to Q2-2019 with an average increase of 1113.1 % (CI: 353.7 % � 3143.5%, p
value = 0.00).
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committee undertook the severity rating to exclude any bias by the
reporter. In addition, the D&T committee considered the error’s
severity and consequences; this was this study’s strength. The
standardized reporting criteria would facilitate the development
of targeted interventions to reduce medication incidents. In addi-
tion to the main NCC MERP index classification, other rankings of
the incidents were done according to a variety of parameters, such
as incident types, preventability, severity, stage of the process, and
staff category; this helped to find the root cause and trend the
events where applicable, refer to Appendix A. Adverse drug reac-
tion detecting and reporting programs also help identify pre-
ventable ADRs and anticipatory surveillance for high-risk drugs
or patients. The Pharmacy used the Naranjo tool to evaluate the
significance of ADRs reported, resulting in action plans that
improved the safety of the Medication Module at the HIS, noting
that ADRs fell in category A and were excluded from this study
and the medication incidents report.

Overall results have shown that 67,722,111 orders were pro-
cessed for dispensation during these three years (2019–2021), with
a prevalence of 0.047%. In addition, 31,999 medication incidents
occurred during the same three years; analysis occurred every
quarter. Therefore, the total increase between Q1-2018 and Q1-
2019 is 86.8%. Further, the increase between Q1-2019 and Q1-
2020 is 83.6%. However, there was an exponential decrease from
Q1-2020 to Q1-2021 by 192.7%. The data were reviewed and cor-
rected, and action plans were initiated accordingly.

The benchmarking part took place in Q3-2019, as the results
were taken to the D&T committee by the Pharmacy with a proposal
to set a benchmark as [100 to every 10,000 prescription/orders
processed] and for the E-I categories to be set [below 1 to every
10,000 prescription/orders processed]. The D&T reviewed the pro-
posal and found that neither a national nor international bench-
7

mark was known and agreed to create the internal benchmarks
as proposed by the Pharmacy.

Starting in Q3-2019, data was analyzed, categorized, and
trended, leading the Pharmaceutical Services Department and the
D&T committee to stabilize an internal benchmark by Q4-2019;
this supported the calculations of the rate of incidents for every
10000-item order/prescription processed. Therefore, the rate of
Medication incidents reported to every 10000-item order/prescrip-
tion processed shall be below 100, and the RATE of Medication
incidents (fill in Category E-I) reported to every 10000-item
order/prescription processed, is to be below 1, this including all
cases shared with all related committees across the organization.
As a result, a significant increase in the rate of Medication Incidents
reported for every 10,000-item order/prescription processed quar-
terly was seen from Q4 2018 – to Q3 2019, with an average
decrease of 32.5 %; then, a significant decrease in the rate was seen
from Q2 2020 – to Q4 2021, with an average decrease of 32.5 %
with a P-value = 0.

The findings of this study provide evidence that the reporting
system and processes at this GCC hospital were effective. Of the
reports extracted, neither duplicate reports nor reports for inci-
dents not classified as medication incidents were found. Noting
that a significant increase in incidents fell in category (A-D) with
no-harm and a significant reduction in incidences of serious events
from 2019 to 2020 (p = 0.000). However, A-D was significantly
reduced from 2020 to 2021 (p = 0.012).

In previous research, Bursua et al. supported voluntary report-
ing of medication mishaps and emphasized risk factors for such
incidents to improve patient safety (Bursua et al., 2016). However,
this study disagrees with their core concept that comparing drug
incident rates within hospital operations is pointless (Bursua
et al., 2016). Bursa et al. based their study on the ISMP and National



Fig. 5. Medication incidents analysis classified using the NCC MERP index through the three years.
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Coordinating Council for Medication Error Reporting and Preven-
tion (NCC MERP) recommendations. NCC MERP stated in a state-
ment published on their website in 2002, quoting: ’Use of
Medication Error Rates to Compare Health Care Organizations is
of ‘‘No Value” ’(Bursua et al., 2016; ISMP, 2021, 1998; NCC MERP,
2008). Nevertheless, in the same NCC MERP statement, they refer-
enced it as a [non-recommended] method, which varies from the
term ‘‘of no value” (NCC MERP, 2008).

Aidah et al. reported that about 18 scientific articles associated
with medication incidents did not represent all the areas examined
in this study and did not consider the data sources as this study
overcovered (Aidah et al., 2021). Most of these scientific articles
showed no conclusive medication incidents reported in Middle-
eastern countries, noting that several diverse types of reported
incidents in the Middle Eastern countries were relatively few or
nonexistent (Aidah et al., 2021). In addition, some of the articles’
quality was weak (Aidah et al., 2021). Although we agree that there
needs to be more reporting in the Middle East and the Gulf Coop-
eration Council (GCC), we believe that fundamental improvements
in the healthcare sector are necessary (Aidah et al., 2021). Further-
more, most of the studies used data sources like incidents per
1,000 admissions, incidents per 100 prescriptions, or incidents
per 1000 patient days which restrict any direct evaluations
(Lewis et al., 2009; Wolfe et al., 2018).

In our study, the hospital in 2018 was using incidents for 1000
patients’ days which was not found to be objective and had some
logistics faults and miscalculations. Therefore, although at this
point, the Pharmaceutical Services Department requested to calcu-
late it as incidents per 100 prescriptions in Jan 2019, it was
adjusted to be incidents per 10,000 prescriptions to enable
analysis.
8

The rate of medication incidents was low (0.047 per 100 medi-
cation orders) compared to numbers from a previous comprehen-
sive analysis, which showed that the medication incidents
average was 28.18 per 100 prescription orders (Thomas et al.,
2021). Several reasons could be attributed to these differences,
including but not limited to incident definitions, procedural
methodologies, and outcome processes (Khatri et al., 2009); this
demonstrates the necessity for facilities to agree on a specified pro-
cedure and reporting criteria to promote data pooling, comparison,
and learning from best practice (Lewis et al., 2009). In addition,
such advancements would provide a standardized benchmark for
assessing the effectiveness of any treatments (Lewis et al., 2009).

Furthermore, these limitations raised by other studies were
avoided in our study by computerized order input, prescription
validation systems by pharmacists and nurses, and health care pro-
vider training, all critical components we focused on.

The decrease in our medication incidents observed is due
to avoiding human slips as much as possible and systemizing the
process. Since the prescription process is highly human-dependent,
we characterized it by automatic prescription filling andmanda-
tory requirements to fulfill them. In addition, drug processing is ver-
ified in more detail with ancillary validation procedures.

Yet, the study did have its limitations; underreporting is a major
issue, as healthcare workers may not report all incidents due to
fear of retribution, lack of time, or knowledge of the reporting pro-
cess leading to inaccurate data and skewed analysis (Aidah et al.,
2021; Catchpole et al., 2020; Tchijevitch et al., 2023). Variability
in reporting across different healthcare workers can also make
comparing data across departments difficult; cause such lack of
standardization in medication incident reporting makes it difficult
to compare data across different hospitals or regions and bench-
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mark against other hospitals (Aidah et al., 2021; Tchijevitch et al.,
2023). Limited data analysis may not provide a complete picture of
the medication administration process, as factors like staffing
levels, workload, and training may also contribute to medication
errors (Aidah et al., 2021; Catchpole et al., 2020; Tchijevitch
et al., 2023). Bias in benchmarking can occur if there are differ-
ences in reporting practices or patient populations, making it diffi-
cult to accurately compare performance and identify areas for
improvement (Lewis et al., 2009). In conclusion, medication inci-
dent reporting is essential for identifying and addressing errors
in hospitals, but it is crucial to recognize its limitations in analysis
and benchmarking. Hospitals should strive to improve reporting
practices and standardize reporting systems to ensure accurate
data and benchmarking (Aidah et al., 2021; Catchpole et al., 2020).

Our study considered overcoming complications reported by dif-
ferent studies in the field via interpreting incidence data using
Appendix A, resulting in not compromising the validity of the col-
lected data because all medication incidents were identified and
promptly reported (Thomas et al., 2021). The main obstacle was
to eliminate fear and worry that reporting an incident might lead
to additional inquiry, worries about the influence on working rela-
tionships, and the possible loss of concealment (Thomas et al.,
2021) after intensive campaigns and changes in HIS to ensure a Just
Culture (Khatri et al., 2009) [a shared accountability approach
wherein corporations are responsible for the mechanisms they have
created and for appropriately handling employee behavior. It acknowl-
edges that individual practitioners should not be held liable for systemic
flaws they have no influence over] (Khatri et al., 2009); the incidence
data derived from this study can therefore be considered an esti-
mate of the actual incidence of medication incidents at the organi-
zation. It was found that most of the medication incident reports
were submitted by pharmacists and nurses, proving a considerable
under-reporting by physicians (Thomas et al., 2021). In addition, we
encouraged to overcome limitations in medication incident report-
ing by increasing awareness and education among healthcare work-
ers, encouraging a reporting culture, standardizing reporting
systems, expanding data collection, and using benchmarking data
with caution, which lead to improving data comparability and
benchmarking, ultimately improving patient safety. By addressing
differences in reporting practices or patient populations, we tried
to avoid bias in benchmarking and ensure accurate comparisons.

This study has several strengths, including analyzing data col-
lected over three years and applying a practical framework within
the study that could be tailored to any organization. Employees’
positive attitudes are improved because of the electronic system
and the training campaign, which improved the safety and quality
of the services. By preventing medical incidents and analyzing inci-
dents and the care system, using various forms of information
technology may dramatically reduce the rate of drug incidents
and enhance the quality of services offered to patients. The bench-
mark for medication incidents is also possible, especially since it
was proven successful in benchmarking prescribing incidents in
the pediatric intensive care unit among nine children’s hospitals
in the US (Cimino et al., 2004). Another strength of this study is
the prospective data analysis of incidents and the retrospective
process. The latter contained the risk of missing information
and could have provided an incomplete picture to the D&T com-
mittee, which will review all the captured data. The involvement
of D&T provided a less biased evaluation of the incidents, not con-
sidering the reporter’s point of view of the incident classification.

The continuous and detailed analysis identified that the leading
cause of medication incidents wasmiscommunication between differ-
ent parties, lack of compliance with the double-checking protocol, lack
of training, and non-compliance to agreed policies and procedures.

As such, it was reported that differences were founded among
various studies due to better health systems and lower ratios of
9

physicians or prescribers to patients in middle- and high-income
countries compared to those in low-income countries
(Papanicolas et al., 2019); hence this shall be considered a major
contributing factor while comparing studies to ours.

Our initial target was to catch the error with no-harm, the best-
in-class B, and the overall decrease in error is the ultimate goal.
However, considering that the count is not the aim (although it
supports Just culture as the number of reports did increase), the
rate for every 10,000 orders processed by the Pharmacy was
considered.

The start was with the purchased-ready system used by QPS till
2018. The system’s user feedback stated that it needed to be more
user-friendly and cover our institute’s needs. This resulted in
building our own HIS reporting system, part of which is voluntary
and anonymous, also known as the OVR system, and the rest was
after an actual intervention that stopped a near miss. These inter-
ventions were based on the medication order level, capturing the
full details of the incident and the actual correction. The newly
designed indigenous OVR system was used starting Mar-2020.

The pharmacy interventions documented the prescribing inci-
dents (which could be errors if not caught by the Pharmacist,
AKA’ near miss), and they were not captured through the OVR sys-
tem (even if captured, it was with a minimal non-significant per-
centage). Pharmacists’ interventions (clarification data) showed
the pharmacists’ critical impact in the hospital with prescribing
incidents. A significant increase in Pharmacy interventions/clarifi-
cations was seen from Q3-2018 to Q2-2019, with an average
increase of 1113.1 % (P value = 0.00).

The Pharmaceutical Services Department has been sharing this
data since April 2019 quarterly with the D&T committee, the chief
medical officer and the heads of medical departments, the director
of nurses, and the Risk Management Committee of the hospital,
which has resulted in action plans, including many HIS modifica-
tions on pharmacy screens and the Medication Management Mod-
ule. In addition, the Pharmacy Quality Department initiated and
conducted extensive training by educating, training, tutoring, and
coaching the Pharmacy team and all the involved healthcare provi-
ders. The training course took five months and involved presenta-
tions, surveys, quizzes with prizes, and visiting all operational
departments involved in the changes to train on the ground with
life examples and scenarios. Moreover, the medical departments
were addressed during their training and since September 2019
with the total number of orders prescribed by physicians classified
by their name & specialty to compare the percentage of incidents
done per prescriber to their overall orders in their department; such
data is essential for the Ongoing Professional Practice Evaluation
(OPPE) for each legible prescriber at our organization, such sharing
of data impacted the quality of services and enabled the manage-
ment of trends and decreasing them per each medical department.

The overall trends were Duplication of therapy. The Duplication
of therapy was the second trend in Q3-2020 after incomplete/un-
clear order. The Pharmaceutical Services Department had fixed this
by making prescription fields mandatory to fulfill a complete order
(-85%, from 1170 to 171 only in Q 1–2021). Furthermore, even
the data by specialty, applying the PARETO rule to target 20% of
departments with 80% impact was implemented. In addition, every
specialty’s in-house training was conducted across the organiza-
tion, resulting in improvements. Even targeting by staff involved:
Prescribers then Nurses were dominant among the staff involved
in the incidents, resulting in action plans tailored to each incident
scenario (Dorothy et al., 2021).

Comparing medication error rates across various healthcare
organizations is a technique known as benchmarking medication
incidents; this can be done to recognize improvement areas and
monitor development over time. The benchmarking of medication
incidents presents an array of challenges. The fact that different
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organizations may have different definitions of pharmaceutical
errors presents one difficulty. Another difficulty is that several
ways might be employed to gather information on medication
errors. Due to this, comparing medication error rates across various
institutions may be challenging. Despite these obstacles, bench-
marking medication events can still be useful for enhancing patient
safety. Healthcare organizations can pinpoint areas for improve-
ment by benchmarking medication error rates, as our study
proved.
6. Conclusion

This study proved the necessity of benchmarking pharmaceuti-
cal incidents by going through various stages. First, we identified
medication incidents and devised multiple mechanisms for gather-
ing data on medication occurrences. We then compared those
events to internal benchmarks to identify opportunities for
improvement, which lead us to establish safety measures and track
their progress over time.

Analyzing every medication incident documented from 2019 to
2021 using all reporting channels as a data source showed that:

� 99.7% of reported incidents were classified as no-harm (near
misses).

� The decrease in our medication incidents observed is due to
avoiding human slips as much as possible and systemizing the
process.

� It was found that most of the medication incident reports were
submitted by pharmacists and nurses, proving a considerable
under-reporting by physicians.

� The leading cause of medication incidents was miscommunica-
tion between different parties.

� A significant rise in Pharmacy interventions/clarifications was
seen from Q3-2018 to Q2-2019; these pharmacists’ interven-
tions (clarification data) showed the pharmacists’ critical
impact in the hospital with prescribing incidents.

The study showed that benchmarking medication occurrences
serves in identifying areas for improvement and adopting safety
procedures and contributed to enhancing patient safety via sys-
tematic actions made by the Pharmaceutical Services Department.

Furthermore, the study observed that benchmarking medica-
tion incidents is beneficial in identifying the medication incident
rate that may cause harm, the medication incident rate reported
by patients, and healthcare providers’ feedback. It reflected the
hospital practice in Medication Management compared to the
Pharmacy’s dispensation magnitude by the number of orders pro-
cessed. We found that medication incident benchmarking is useful
by introducing the impacts of systematic actions launched by the
Pharmaceutical Services Department and assessed by the D&T
committee (to ensure objectivity).

We recommend benchmarking medication incidents at a given
organization to develop a worldwide standard with an absolved
culture with non-punitive consequences. Our suggested bench-
mark is below 100 incidents for every 10,000 prescriptions/orders
processed and for E-I categories to be below one incident for every
10,000 prescriptions/orders processed.
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