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Abstract

Background Improvement in the quality of the medication management process is a crucial component of twenty-first-century
medicine.

Aim To improve the quality of medication management process within pediatric specialty through designing a quality improve-
ment project for the pharmaceutical care services in a children’ hospital to solve the drug-related problems during drug prescrib-
ing, administration, and monitoring.

Methods A total of 900 medical files were evaluated (100 file/month) from the pediatric medical ward to detect any medication
errors during prescribing, administration, or monitoring of the drugs. Three pharmacy quality indicators were designed to detect
any medication errors during prescribing, administration, or monitoring of the drugs, then a collective datasheet was designed to
record any defect in the system during drug management process within the hospital. A quality improvement project was
designed using many quality improvement techniques to decrease the rates of medication errors in each drug handling stage.
Brainstorming, fishbone chart, questionnaire, and voting were the main quality tools used to detect the causes of medication
errors problem in pediatric patients. Certain actions were implemented which included educational program, implementation of
clinical pharmacy, intravenous admixture, and drug information services.

Results The quality improvement interventions succeeded in decreasing the rates of medication errors in each stage. These
interventions succeeded in decreasing the rates of medication errors in prescribing, administration, and monitoring stages from
47, 60, and 56% respectively to < 15% within 9 months.

Conclusion Pharmacists can have a key role in improving the health-care system’s quality in developing countries’ health-care systems.

Keywords Drug-related problems - FOCUS-PEDCA - Medication management - Pediatric specialty - Quality improvement

Background

The twenty-first-century medicine development necessitates
improvement in the quality of the medication management
process. Patient safety and improvement in the quality of the
medication management process are associated to each other.
Organizations of the health-care systems often use the
methods of quality improvement to create patient safety sys-
tems and establish safe practices. Medication prescribing for
pediatrics necessitates special knowledge in the quality im-
provement concepts, tools, and methods to improve clinical
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care, patient safety, efficiency, and the overall patient experi-
ence. The main objective of quality improvement is initiation
of incremental change and measurement of the consequences
of these changes over time. Changes in health care occur
within health-care organizations, society, and sometimes in
smaller office settings. The effect of this quality improvement
initiative can therefore differ greatly across health-care envi-
ronments. These changes in health care should be measured
by specific indicators, tracked and monitored regularly to as-
sess how both the expected and unexpected factors affected
the desired outcomes [1]. Providing health-care services is a
complicated process involving many integrated and interde-
pendent steps, each of these steps has the potential to fail.
Failure at any step can result in a chain of adverse events to
the patients and increases the patient’s morbidity and mortality
[2]. Medication errors (MEs) are a major cause for serious
adverse events. MEs can occur during any stage starting from
writing the drug order, transcribing the order, dispensing the
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drug, drug administration, and monitoring. All professionals in
the health-care team have a responsibility toward identification
of the factors that may contribute to any medication error and to
explore this collected data for further reduction of their occur-
rence. The prevalence and types of different medication errors
in different countries were analyzed to identify the main con-
tributory factors involved and concluded that developing coun-
tries in an urgent need for development of professional strate-
gies to improve the skills and knowledge of the prescribers, and
to encourage nurses to enhance their skills in drug administra-
tion [3]. The medication prescribing, preparation, and adminis-
tration is a complicated process with multidisciplinary tasks.
These tasks require multiple check-points and safeguards to be
considered to prevent any error from reaching the patient and
cause patient’s harm. The involvement of pharmacists and their
leadership in the medication management’s process are very ef-
fective in improving patient’s safety and medication’s efficiency
throughout the hospitalization period [2]. Improvement of the
quality of the medication management’s process requires various
tools and techniques. These tools may help in information com-
munication, data analysis, and facilitating decision-making pro-
cess. Tools can also be used to briefly describe information, ex-
plain a process, identify the areas associated with major problems,
recommend solutions, evaluate the effects of change, identify
customers and their needs, and explore process or output varia-
tions [4]. Tools may include group process such as consensus
decision-making tools (e.g., multiple voting; each team member
rates, not ranks, the relative importance of choices by distributing
avalue (e.g., 100 points) across options). Each team member can
distribute this value among as many or few choices as desired.
This process should be repeated for an agreed upon many param-
eters until the choice is clear, rank ordering, and structured discus-
sion is achieved. Brainstorming is an idea-generating tool which
can help ateam to develop many ideas in a short period of time and
encourages all the members of the team to participate. It may also
generate previously unconsidered ideas. Tools may also include
analysis tools such as affinity diagrams and cause-and-effect dia-
grams (Ex. Fishbone diagram). These diagrams show the relation-
ship between the possible causes and effects and assist in identi-
fying and organizing the factors which might contribute to the
problem. Other tools include: decision matrices, root-cause anal-
ysis, error or failure modes, effects analysis, flowcharts, force field
analysis, histograms, Pareto diagrams, relations diagrams, run
charts, scatter plots, and control charts [5]. Another technique
used in quality improvement projects is FOCUS_PDCA tech-
nique; F stands for finding a problem, O set an objective, C find
the causes, U understanding the problem, S set solutions, P set a
plan to solve the problem, D do actions necessary to solve the
problem, C check (study the effect of the test change), and A act
(select which change(s) to implement). This cycle is also known
asthe Plan-Do-Study-Actcycle [6]. Patient’s safety and improved
quality health-care services are the main primary goals of any
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health-care system. Pharmacists are the most experienced mem-
ber in the medication management process among other health-
care team members. Pharmacists can have akey role in improving
the health-care system’s quality through MEs prevention, and
there is a need to broaden their responsibilities by taking on roles
in quality improvement projects. Pharmacists are well positioned
to help in the quality improvement performance projects with
other health-care team members in health-care systems [2]. The
objectives of this study are to improve the quality of medication
management process in pediatric specialty through using the
FOCUS_PEDCA technique to solve the drug-related problems
during prescribing, administration, and drug monitoring and to
decrease the MEs rates in drug prescribing, administration and
monitoring to < 15% within 9 months.

Methods
Study design

This is a prospective study conducted in a pediatric med-
ical ward in the maternity and children’s hospital in Saudi
Arabia.

FOCUS_PDCA technique

This technique was used to find a problem related to medica-
tion use and then design a quality improvement project inside
the pharmacy practice department to solve this problem.

F: finding a problem

Three pharmacy quality indicators were designed based on the
Saudi Central Board for Accreditation of Healthcare
Institutions (CBAHI) recommendations to detect any MEs
during prescribing, administration, or monitoring of the drugs,
then a collective datasheet was designed to record any defect
in the system during drug management process within the
hospital.
Definitions of medication errors:

any error occurred

during prescribing (inappropriate
drug selection, wrong doses, wrong
frequency of administration, contra-
indications, drug-drug interactions,
avoidable adverse drug reactions)

L. A prescribing
medication error means

II. An administration
medication error means

any error occurred
during drug administration (wrong
intravenous (IV) diluent, IV
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admixture concentration or IV infu-
sion rate, or wrong instructions for
use)

any error occurred due to

lack of drug monitoring (monitor-
ing serum levels for antiepileptics
and aminoglycosides, vancomycin,
or monitoring of specific drug
parameters)

II. A monitoring
medication error means

A total of 100 medical files were selected randomly
from the pediatric medical ward (PMW) to detect any
MEs during prescribing, administration, or monitoring
of the drugs. Prescribing errors included the following:
drugs should be added, drugs should be removed, drugs
should be replaced, doses should be adjusted based on
kidney or liver functions, doses should be adjusted
based on the body weight, under/overdoses, inappropri-
ate frequency of administration, inappropriate length of
treatment, avoidable adverse drug reaction, drug-drug
interaction, and contraindication.

Administration errors included the following: wrong in-
structions for drug use, wrong rate of drug administration,
wrong IV diluent, wrong drug and concentration in the IV
admixture.

Monitoring errors included the following: lack of
adjusting the serum levels for certain medications (e.g.,
aminoglycosides, antiepileptics...) or lack of monitoring
for certain parameters related to each drug (e.g., elec-
trolytes with diuretics, complete blood picture with spe-
cific antibiotics...ctc)

O: set an objective for the quality improvement project

The objective of this quality improvement project is to
reduce the incidence of MEs in each drug handling
stage (prescribing, administration, and monitoring) to
<15% within 9 months. This rate was set by the quality
improvement department based on the recommendation
of the Central Board for Accreditation of Health-care
Institutions in Saudi Arabia.

C: find the causes

A flow chart was designed to describe the steps of medication
order entry to the pharmacy after prescribing until its admin-
istration. Figure 1 shows the detailed steps from order entry
until drug administration.

U: understanding the problem

The brainstorming technique was used by the team (the
investigator, the pharmacy director, the director of quality
department in the hospital, and the head of the pediatric
department) to detect the possible causes for the problem.
All of the following causes were recorded among the pos-
sible causes for this problem: (i) lack of knowledge re-
garding the detected MEs, (ii) lack of pharmacy supervi-
sion and/or clinical pharmacy services, (iii) the pharmacy
structure does not contain an intravenous admixture unit
to prepare IV therapy, (iv) the pharmacy structure does
not contain a drug information center to answer drug-
related questions, (v) the pharmacy does not provide aux-
iliary labels with the dispensed medications, (vi) poor
documentation in the medication sheets which may lead
to plenty of prescribing errors, (vii) lack of accuracy dur-
ing prescribing and administration (no double check),
(viii) limited number of medications available in the hos-
pital’s formulary,(ix) staff overload prevents them from
searching for drug information, (x) the hospital structure
does not contain a clinical pharmacokinetics laboratory to
monitor drugs levels (blood samples were sent to another
pharmacokinetics laboratory in another hospital in the
same city), and (xi) lack of policies and procedures
governing drug management and conducting correction
(disciplinary) actions to prevent drug-related errors.
Figure 2 shows the fishbone chart which was designed
to understand the possible causes of this problem.
Another tool was used to dig deep in the most possible
causes of this problem which was a questionnaire. The
questionnaire was designed and distributed to all the med-
ical staff (physicians, pharmacists, and nurses) as shown
in Table 1. A voting technique was also used to find the
most possible causes of this problem. Figure 3 illustrates a
Pareto chart that explains the main causes of this problem.

S: set solutions

As shown in Fig. 3, more than 90 % of the MEs problem
can be solved by avoiding the first 5 causes. The first
cause was lack of knowledge regarding the appropriate
use of medications; the suggested solutions were as fol-
lows: (i) establishing a library in the PMW and (ii)
conducting an educational program to PMW staff regard-
ing the detected medication errors. A prioritization matrix
was done, and the final suggestion was conducting an
educational program to pediatric staff (physicians and
nurses) regarding the detected medication errors. There
was no need for testing the other causes because all of
these services were recommended by national and inter-
national quality improvement organizations.
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Fig. 1 The flow chart illustrates
the steps from order entry until
drug administration
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Correct any ME by
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Dispense the drug then double
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e

P: set a plan to solve the problem and D: do actions necessary
to solve the problem

Table 2 shows the different action plans (steps and expected
times) for achieving these solutions. After 2 months of
implementing these services, the rates of drug-related prob-
lems were detected again by using the same pharmacy indica-
tors and were recorded monthly over a 9-month period.

C: check (study the effect of the test change)
Monitoring the effects of the selected solutions was done by

recording the rates of MEs again every month. A total of 100
files were reviewed monthly to detect the rates of MEs in each
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Drug administration
Contact the physician to
discuss & write a new order

Contacting the pharmacy
supervisor regarding any ME

Solved in the pharmacy

drug handling stage. A plan was designed to check the inci-
dence of MEs every 6 months to make sure that the rates are
the same.

A: act (select which change(s) to implement)

To achieve the sustainability of the achieved actions, it was
decided that the educational programs will be continued and
will focus on any new detected MEs. The other solutions
(implementation of clinical pharmacy services, opening an
IV admixture unit, opening a drug information center, and
using axillary labels) were already implemented during the
study period.
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Materials
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Fig. 2 Fish bone chart illustrates the most common causes of the problem. DIC, drug information center; IV, intravenous admixture; TDM, therapeutic

drug monitoring; No., number
Results

A total of 900 medical files were reviewed (100 files/month)
to detect the rates of drug-related problems in each drug han-
dling stage (prescribing, administration, and monitoring
stages). Figures 2 and 3 show the different possible causes
of the detected MEs. The solutions suggested during this im-
provement project succeeded in decreasing the rates of MEs in
each drug handling stage as shown in Fig. 4. The rates of MEs
during the prescribing and monitoring stages decreased from
47 to 10% and from 56 to 15% respectively within 9 months
after conducting the educational program to the treating phy-
sicians in the PMW and discussing the most common detected
drug-related problems. Antiepileptics and antibiotics were as-
sociated with many drug-related problems, so a series of lec-
tures were designed to outline the following topics: the most
common antiepileptic- and antibiotic-related errors during the
last 6 months, general principles for epilepsy management,
treatment options based on seizure’s type, therapeutic

monitoring for antiepileptic drugs, antimicrobial resistance,
principles for the appropriate use of antibiotics, aminoglyco-
sides pharmacokinetics, rational for monitoring of aminogly-
cosides and vancomycin serum levels, factor affecting the
pharmacokinetics of aminoglycosides, aminoglycoside toxic-
ity assessment, pediatric dosing errors, drugs not approved by
FDA for use in pediatrics, drugs not available in hospital’s
formulary, therapeutic duplications of antiepileptics, the most
common drug-drug interactions detected in the PMW, mech-
anisms by which drug interactions occur, and general strate-
gies for preventing drug interactions. Implementation of clin-
ical pharmacy and drug information services also had a great
impact in reducing the errors during drug prescribing in the
PMW. The baseline rates of administration errors and moni-
toring errors were 60 and 56% respectively. Establishment of
IV admixture unit and the presence of a pharmacist in this unit
to ensure that the order is correct and complete, review the
instructions for use section in the order chart, supervise the
preparation of the admixture using the right compatible
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Table 1 Questionnaires regarding the causes of MEs

Questions to physicians Yes No
1. You know how to check the medical information but you do not have the access to it?

. Do you feel that there is a need for more training and awareness programs for updating medical information?

. Do you feel that checking the doses by the pharmacy staff is an effective (safe) system for preventing medication errors?

. Do you think that checking the doses by the pharmacy staff is not important?

. Do you know how to use the hospital’s formulary?

. Do you always facing drug-related questions?

. Do you have enough time to search for drug-related information because of the work overload?

. You are in need for drug information center in the hospital to answer your drug-related questions?

O 00 N N L AW

. You are in need for toxicology and pharmacokinetics laboratory in the hospital to monitor the serum levels of medications
and avoid delaying through sending the samples to other hospitals?
10. The limited number of medications makes you prescribe inappropriate medication which may cause medication errors?

11. Do you aware of the consequences of medication errors?
12. Did you receive any disciplinary action because of making any medication errors in the past?
13. You are in need for clinical pharmacy services in the hospital to answer your drug-related question?
14. Have you ever prescribed wrong medications, under or over doses before?
Questions to pharmacists Yes No
1. You know how to check the doses but there are not any references to go through them?
. Do you feel that there is a need for more training and awareness programs for detecting wrong doses?
. Do you feel that checking the doses is an effective system for preventing medication errors?
Do you know how to use the hospital’s formulary?
. Do you believe that checking doses is a part of your job?
. Do you think that checking doses is not important?

. You do not have enough time to check the doses because of the work overload?

. You cannot check the doses because of the medication sheets and prescriptions containing incomplete data
(weight/diagnosis/...etc.)?
9. You are not checking the doses because the physicians will refuse to correct the doses?

10. You are not checking the doses because you are afraid from correcting an error to the physicians?
11. You are not checking the doses because you believe that physicians are more expert than you in calculating doses?
12. You are not checking the doses because when you try to contact physicians, they are not answer?
13. You are not checking the doses because there is no easy way to contact doctors in a short time?
14. Do you aware of the consequences of supplying under or overdoses of drugs?
15. Have you ever dispensed under or overdoses before?
16. Did you receive any disciplinary action because of dispensing any wrong dose in the past?
Questions to nurses Yes No
1. Do you know how to check the information related to drug administration and compatibilities?
. You know how to check these information but you do not have the access to it?
. Do you feel that there is a need for more training and awareness program for drug administration?
. Do you feel that the pharmacy staff should monitor the drug administration process?
. Do you feel that all IV medications should be prepared in the IV admixture unit?
Do you know how to use the hospital’s formulary?
. Do you always facing drug-related questions?

. You do not have enough time to search for drug-related information because of the work overload?

. You are in need for drug information center in the hospital to answer your drug-related questions?

10. You are in need for clinical pharmacy services in the hospital to answer your drug-related questions?
11. Do you aware of the consequences of medication errors related to drug administration?

12. Have you ever made any medication error while administrating medications?

13. Did you receive any disciplinary action because of making any medication errors in the past?
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Main causes of detected medication errors
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Fig. 3 Pareto chart illustrates the main causes of the problem. MOH: Ministry of health
Table 2 Action plan for implementing the suggested solutions
Actions Steps Resources Achieved after
1. Conducting an educational ~ Preparation of the scientific materials (summary of  All the required educational materials were 1.5 months
program to pediatric staff the detected drug-related problems and updated printed from the pharmacy and quality
(physicians and nurses) guidelines discussing the pharmaceutical care improvement department budget. The
planes for each involved disease) for physicians clinical pharmary consultant ( the main
Preparation of scientific materials (stability and investigator of this study) conducted a 2
compatibility charts) to be distributed in the hours lecture / month to the medical team
wards and explained to the nursing staff
Reservation for the conference room
Putting the schedule for the lectures
Distributing the schedule
Post test
2. Implementation of clinical Preparation of job description for the new job One clinical pharmacy consultant (the main 2 months
pharmacy services Assigning the staff investigator of this study) was included in
Putting a schedule the medical team of the PMW
Sending a memo for initiating the service
Conducting a lecture for staff orientation
3. Establishment of drug Preparation of policies/procedures and drug in- Many free Internet drug information sources 2 months
information center formation request form and databases were used to answer the drug
Collecting drug information resources information questions (e.g., Medscape,
Assigning the staff BNF). The clinical pharmacy consultant ( the
Putting the schedule to cover 24 h main investigator of this study) trained 3 of
Sending a memo for initiating the service the pharmacy staff to implement the service
4. Establishment of IV Preparation of policies/procedures, stability A laminar airflow hood was already available 2 months
admixture unit charts, compatibility charts and labels in the pharmacy for preparing total
Requesting IV diluents parenteral nutrition for neonates, and then it
Assigning and training new staff was used for IV admixtures preparations.
Sending a memo for initiating the service in the The clinical pharmacy consultant (the main
PMW investigator of this study) trained 2 of the
pharmacy staff to implement the service
5. Using auxiliary labels Preparation of the labels The designed labels were printed from the 1 month

Approval from pharmacy and therapeutics
committee to start using these labels

Printing the labels

Using the labels

quality improvement department budget
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Monthly rates of medication errors in
the prescribing, administration and monitoring
stages
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Fig. 4 Monthly rates of medication errors in the prescribing, administration, and monitoring stages

diluent, drug concentration in the admixture, and specify the =~ administration stage from 60 to 10% as shown in Fig. 4.
infusion rates and stability hours succeded in reducing these  Figure 5 shows the different types of errors related to drug’s
types of errors. Moreover, providing auxiliary labels include  prescribing and administration detected at the beginning of the
all instructions for drug use succeeded in reducing MEs during ~ study.
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Fig. 5 Types of medication errors detected in drugs prescribing and administration at the beginning of the project
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Discussion

In this current study, the detected baseline rate of prescribing
errors was 47%. This rate was very high compared with the
other rates in many other studies that used the same methods
in calculating the rates of errors. Kozer and colleagues [7] re-
sulted in a 16.6% rate of errors per intervention. Their criteria for
errors detection were very limited, they included only these
types of errors: incorrect dosing, incorrect administration’s fre-
quency and incorrect administration’s route. This present study
included more detailed criteria in detecting and analyzing the
detected errors. This study also included the factors related to the
internal environment inside the hospital that might affect the
medication errors raters. Many types of errors were included
in this current study that are not commonly included in other
prescribing error studies. Figure 5 shows the different types of
prescribing errors detected at the beginning of the study. All of
these errors are included in the American Society of Health
System Pharmacist definitions [8]. Another study conducted
by Miller and colleagues on the incidence of medication errors
in pediatrics concluded that it has been estimated that 3-37% of
medication errors occur during prescribing, 5-58% during dis-
pensing, and 72—-75% during administration, and 17-21% are
documentation errors [9]. In this current study, the baseline rates
of administration errors and monitoring errors were 60 and 56%
respectively. Figure 4 shows the different types of baseline MEs
detected during the prescribing and administration stages in this
current study. Inappropriate drug selection accounted for about
9% of the detected drug-related problems in our study because
some drugs did not have approval for use in pediatric patients.
This cause of errors during prescribing for pediatric patients is
common among prescribing errors studied in pediatric popula-
tion. Another study conducted by Sangera and colleagues con-
cluded that in pediatric medicine, many drugs are often used
without license, appropriate formulations, or strengths [10].
About 11% of the detected errors were due to lack of dose
adjustment based on the kidney or liver functions and 29%
were due to dosing errors, which was expected because many
studies concluded that all drug doses should be calculated based
on patients’ weights in this age group, and thus medication
prescribing requires more calculations than that in adults, lead-
ing to elevated chance for dosing errors [11, 12]. Adverse drug
effects accounted for about 3% of the drug-related problems in
this current study, and the other factor that may cause harm due
to adverse events of these drug-related problems is the inability
of neonates and infants to communicate with the health-care
providers. These young patients cannot warn the health-care
staff members about errors in drug administration or about ad-
verse events that they may experience [13]. Number of studies
reported that the rates of errors in the prescription writing are
very small in the pediatric population. The error rate reports in
these studies have many variations because of differences in
methodologies, definitions included, and the range of different

settings of these studies [14, 15]. There are also various mea-
sures that were used to prevent these errors. Many studies were
conducted to evaluate these measures, but most of them were
performed in adult settings. Examples of these measures in-
clude conducting an educational programs [16], availability of
clinical pharmacist in the setting of the study [17], using a
computerized entry system during prescribing [18], using a
unit-dose system [19], and using personal digital assistants to
help during prescription writing [20] and preprinted order forms
[7]. There are many components in the prescribing process:
cognitive and decision-making component which depends
mainly on the prescriber educational level. The other compo-
nent is the technical—writing the prescription component
which may involve errors in transcribing or communicating of
the prescribed drug. Measures to improve medication order
writing must, therefore, focus on increasing the educational
level of the prescribing to prescribe safe and effective medica-
tions, as well as other strategies to ensure clear communication
of the order itself [21]. The aim of this current study was testing
the best solutions to prevent MEs in pediatric patients; as shown
in Fig. 2, the main causes for this problem were lack of knowl-
edge regarding the appropriate use of medications, lack of phar-
macy supervision and/or clinical pharmacy services, the phar-
macy structure didn’t contain an intravenous admixture unit to
prepare IV therapy, the pharmacy structure didn't contain a cen-
ter for drug information to response to drugs’ questions, and the
pharmacy didn’t provide auxiliary labels with the dispensed
medications. During the study period, the multiple educational
interventions to improve physician’s prescribing skills
succeeded in reducing the rates of MEs and their severity po-
tential. These interventions focused on increasing the awareness
of the treating physicians about the detected MEs and their
associated adverse events. This was accomplished by
conducting multiple lectures for the physicians and continuous
feedback during the clinical pharmacy rounds. Besides, provid-
ing the necessary drug/dosing information to the health-care
professionals assisted the medication prescribing process as it
became more accurate and efficient. By the end of the study,
conducting an educational program to pediatric staff (physicians
and nurses) regarding the detected medication errors, implemen-
tation of clinical pharmacy services in the PMW, and establish-
ment of drug information center in the hospital succeeded in
reducing the rates of drug-related problems during prescribing
and monitoring stages from 47 to 10% and from 56 to 15%
respectively as shown in Fig. 4. Another study [14] was con-
ducted to evaluate errors in the prescribing stage in critically ill
pediatric patients in nine hospitals using similar interventions.
Their interventions included predominantly physician’s educa-
tion and providing recommendations about drug dosing and
resulted in a 31% reduction in errors’ rates in the prescribing
stage. Moreover, clinical pharmacist-led educational sessions
decreased the prevalence of MEs in critically ill neonates from
24 per 1000 patient days to 5 per 1000 patient days in another
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study [22]. In this current study, such a role was investigated in
the pediatric patients taking into consideration the most com-
mon types of baseline administration errors detected, which
were wrong or missed instructions, wrong rate of drug admin-
istration, wrong IV diluent, and wrong drug concentration in the
IV admixture. It was difficult for nurses to consider all the IV
admixture preparation techniques and instructions for all drug
uses because of restriction of time and increased workload.
Establishment of TV admixture unit in the hospital and providing
auxiliary labels to illustrate instructions for medication adminis-
tration succeeded in reducing MEs during the administration
stage as shown in Fig. 4. This study concluded that: Quality
improvement of the medication management’s process and pa-
tient’s safety should be initiated in the health-care systems of the
Middle East countries. These initiatives should focus on (i) en-
hancing the knowledge of ME detection of health-care team
members; (ii) physicians need to be very cautious during drug’s
prescribing and dosing especially for neonates and infants; (iii)
improving ME reporting system strategies among health-care
systems by deleting the barriers, exploring the impact of
reporting, and encouraging health-care staff member team to
report MEs; (iv) the clinical consequences of MEs should be
further assessed in another future studies; (v) regular compre-
hensive training and educational programs in therapeutics for
undergraduate medical and para-medical students should be
conducted; and (vi) clinical pharmacist’s involvement in the
continuous education programs about drug therapy for physi-
cians and nurses is urgently needed.
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