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Medication errors related to medication administration done by both doctors and nurses can be considered a vital issue around
the world. It is believed that systematisation and the introduction of main documents are donemanually, whichmight increase the
opportunities to have inaccuracies and errors because of unexpected wrong actions done by medical practitioners. Experts stated
that the lack of pharmacological knowledge is one of the key factors, which play an important role in causing such errors. Doctors
and nurses may face problems when they move from one unit to another and the medication administration list has changed.
However, promoting public health activities and recent AI-enabled applications can provide general information about med-
ication that helps both doctors and nurses administer the right medication. However, such an application can require a lot of time
and effort to search and then find amedication.*erefore, this article aims to investigate whether AI-enabled applications can help
avoid or at least minimize medication error rates.

1. Introduction

Public health has made a significant impact on health
populations, making people healthy and saving lives.
*erefore, healthcare remains one of the main areas of
investment in AI-enabled applications and is rapidly
evolving at present. Medication administration errors have
become a serious patient safety issue due to the increased
morbidity and mortality rates associated with such errors.
According to the World Health Organization, medication
errors (MEs) are conventionally defined as “any preventable
event that may cause or lead to inappropriate medication use
or patient harm while the medication is in the control of the
health care professionals, patients, or consumers” [1]. Cohen
and Williams defined MEs as “failure in the treatment

process that leads to or has the potential to lead to, harm to
the patient” [2, 3]. *e medication treatment process is
generally a multistage process involving a multidisciplinary
team. It commences with a doctor’s prescription, followed
by the pharmacist’s check-up, and finally, the nursing staff
administering the medication to the patient [4]. Medication
administration is significantly one of the most complicated
yet most vital processes of nursing care, which requires the
right knowledge of the nursing tasks.

Similarly, Al-Harkan et al. stated that “implementation
of medication orders is an important part of the process of
treatment and care of patients and it is considered as a major
component of a nurse’s task, and in the meantime, patient
safety has particular importance” [5]. One of the many
challenges nurses face is when they transfer across units as
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the medication lists they use also change. *is results in a
lack of knowledge in medication details, including the right
dose, right time, right route, interactions of medications, and
contraindications [6]. *erefore, this project aims to assist
nurses to reduce MEs by providing them with the Nurses
Guide application. *e nurses will have the opportunity to
retrieve medication details in one easy-to-use application
because the application displays the common medications
for each unit and the interactions of the common medi-
cations with each other.

1.1. Problem Statement. According to the WHO, one of the
factors associated with ME is insufficient medication
knowledge and experience. Nurses spend approximately
40% of their time in hospitals administering medications to
their patients [7]. *e primary factor associated with MEs as
perceived by nurses in the Kingdom of Saudi Arabia is that
nurses are not familiar with the unit environment and the
medications used in specific units [8, 9].

Many applications have attempted to solve these issues
concerning medication knowledge by displaying medica-
tions in general, such as digitizing medication handbooks to
provide comprehensive knowledge of medications. How-
ever, this solution provides excessive information, which was
time-consuming. Furthermore, it does not fulfill the nurses’
needs for a quick review of the most common medications
used in a specific unit [5]. Another solution was adding a
feature that categorizes the medication into top general
common medications or according to a specific disease and
not for units or conditions requiring a quick reaction [6].

1.2. Proposed Solutions. *e problems mentioned above
show the lack of proper applications that focus on providing
the nurse with the right medication information in a shorter
period. *erefore, we propose a solution that helps nurses
preventMEwhen being transferred from one unit to another
by providing prompt feedback on the requested medication.
*is application provides the most commonly used medi-
cation in different units.

2. Background and Related Work

2.1. Background Information. Although hospitals vary
widely in the services they offer, some may have multiple
units, such as intensive care unit, emergency unit, neurology,
and cardiology, and they provide nursing care for all patients
with varying severity and illnesses. Several studies have
revealed that patient and nurse have different definitions. A
patient is “a person receiving or registered to receive medical
treatment” [3], while a nurse can be defined as “a caregiver
for patients, and assistant to manage physical needs, prevent
illness and treat health conditions” [10]. *erefore, a nurse
has to fulfill many tasks, including administering treatments
and medications, collaborating with the team to plan for
patient care, and recording medical history and symptoms
[10]. According to a definition provided by the United States
National Coordinating Council, “a medication error is any
preventable event that may cause or lead to inappropriate

medication use or patient harm while the medication is in
the control of the health care professional, patient, or
consumer. Such events may be related to professional
practice, health care products, procedures and systems,
including prescribing, order communication, product la-
beling, packaging, and nomenclature, compounding, dis-
pensing, distribution, administration, education,
monitoring, and use” [11, 12]. MEs are associated with an
increase in the number of medications for the elderly and
children, including specific and general medications. Fur-
thermore, according to the WHO, one of the factors asso-
ciated with MEs is insufficient medication knowledge and
experience [13].

Most of the medications are administered by nurses and
nursing students; therefore, most MEs are common among
them [14, 15]. Nurses spend approximately 40% of their time
in the hospital administering medicines to their patients
[16]. Koohestani and Baghcheghi found that there are
currently more than 20 thousand types of drugs in the world,
and despite their therapeutic effects, they can have potential
side effects with their specific instructions. Taken together,
the results suggest that it is crucial for nurses and nursing
students to pay attention to the necessary information about
drugs in order to prevent the potential dangers of ME [17].
Furthermore, the findings from the study of Gorgich and his
colleagues suggested that common MEs in medication
prescription can affect incorrect medication concentration,
incorrect-time medication administration, medication
overdose, and incorrect way of medication administration
[18]. However, there is some evidence to suggest that MEs by
nursing professionals are high, yet the rate of error reporting
among them is low [19]. According to a recent study by
Marznaki et al., the rate of MEs in nursing staff was re-
portedly 50%, and the most common type of MEs was
forgetting medication prescriptions and incorrect dosage
[20].

Another report revealed that hospital staff nurses
working at night duty shift often lack experience and in-
terruption could cause high MEs rates [21]. Although 12-
hour shifts usually start at 7 p.m. and end at 7 a.m., some
shifts start at 3 a.m. and end at 3 p.m. Some scheduled shifts
that may last longer than 8 or even 12 hours may not follow
the traditional pattern of the day, evening, and night shifts
[19]. Several studies showed the quantity of MEs being still
high [22–24]. A study shows that nurses spend almost 45%
of their work time performing medication therapy, with
studies confirming that 59%–78% ofMEs are associated with
hospital staff nurses [23–26]. A Swedish study identified that
almost 45% of MEs rates are related to wrong dosage and
other errors [27]. Another study from Mexico showed that
almost 45% of MEs involved administration and prescrip-
tions errors [28].*ese examples demonstrate thatMEs are a
critical global issue. In addition, MEs lead to significant
clinical and financial consequences [29–31].

*ere are many factors associated with MEs. *e pri-
mary factor of MEs as perceived by the nurses in the
Kingdom of Saudi Arabia is that nurses are not familiar with
the unit environment and the medications used in the unit
[32]. Although nurses are knowledgeable in their small area
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of practice, they flounder outside this environment. In other
words, when nurses are transferred across units, they do not
know the medications most commonly used in the new unit
because of the lack of pharmacological knowledge [33].
Alsulami et al. and his colleagues, who studied MEs in 15
Middle Eastern countries, found that the most common
types of prescribing errors reported were incorrect doses
with an incidence rate ranging from 0.15% to 34.8% of
prescriptions, wrong frequency, and wrong concentration.
*erefore, one of the most related factors for MEs is a lack of
knowledge of medications [34]. Other studies showed a
substantial positive effect of the number of years of expe-
rience on the average score obtained by nurses
[6, 12, 26, 35–37].

Significantly different scores were obtained by nurses of
different ranks, with senior staff nurses achieving higher
scores. However, it is an expected outcome as senior staff
nurses have more years of experience and more opportu-
nities for formal or self-directed learning than junior nurses.
*is is supported a study by O’Shea that demonstrated that
increasing seniority was associated with more medication-
related activities and hence more experience in medication
management [38]. Nevertheless, the existing imbalance of
knowledge has to be managed because junior nurses are also
involved in medication management [39] (Figure 1).

2.2. Related Work. We found many applications trying
significantly to solve the nurse’s lack of medication
knowledge by displaying the medications in general. *is is
done by digitizing medication handbooks and providing
comprehensive knowledge. However, this solution provides
too many details, which would be time-consuming. Fur-
thermore, it does not fulfill the nurses’ needs to quickly
review the most common medications in a specific unit.
Another solution is adding features that would categorize
the medications into top general common medications or
according to a specific disease and not by unit or conditions
that require a quick reaction. *ese previous applications
have helped us think about a solution that helps nurses
avoiding MEs. *erefore, we propose a solution where MEs
are reduced when they move from one unit to another by
providing prompt feedback on the requested medications.

Our application provides the most commonly used
medications in different units. It is an application that helps
improve the quality of care for patients to avoid errors
related to pharmacological knowledge. When nurses move
from one unit to another unit, they may face a problemwhen
they do not have enough information and need to refer to a
medication guide that provides information about the
dosage, time, route, allergy, and interactions. Our proposed
application will provide an effective and efficient way for
displaying medication information to the nurse.

3. Methodology

*e following study intends to include most of the current
and available knowledge regarding published work about
MEs in Saudi Arabia. *e inclusion criteria incorporated in

this study are the articles published in English but originated
from Saudi Arabia. Articles that described or proposed the
concept of medication errors in Saudi Arabia were also
included in the study. *e exclusion criteria were articles
originating from Saudi Arabia but not primarily focusing on
medication errors in Saudi Arabia. Articles and studies that
are concerned with health-related geographical information
systems were not included in the study. A total of four
databases were used for research by this study, including
PubMed. Keywords that were searched for included Med-
ication Errors, Nurses students, Saudi Arabia, and tele-
medicine. After reviewing articles against the inclusion and
exclusion criteria, the resulting outcome was 20 articles. A
total of 243 articles were initially found using PubMed when
the researcher first searched for medication errors. However,
after the exclusion and inclusion criteria, the number of
articles was eventually narrowed down to 3. *e research
was also composed of advanced research for metadata only
and focused on entering each keyword in the field. After
reviewing all articles, only three met the criteria and this is
the total number of articles that were retrieved for this
research purpose [40].

All the materials and methods sections in these articles
contained sufficient detail; we went through the procedures
used to make sure they are not repeated. Materials can be
divided into headed subsections if several methods are
described.

4. System Analysis

In a research framework, the research strategy or meth-
odology is used in the research process to assist in the in-
vestigation of a particular problem and to answer research
questions more systematically. *ere are various research
strategies, such as experimental studies or case studies,
which can be utilised in diverse kinds of research. Never-
theless, none of the strategies is inherently superior. Rather,
the context in which the strategy is used and its ability to
answer particular research questions gives it a certain su-
periority. While there are different strategies, researchers are
able to utilise a strategy within another strategy. For ex-
ample, a study that involves a case study strategy can include
an experimental strategy included [41].

*e selection among various strategies can be guided or
influenced by the philosophy, approach, and the kind of
questions that a study aims to answer. One must also
consider the data, time, resources, and tools availability,
ethical issues, and the expertise of the researcher. In the next
section, we will introduce the research strategies that are
suitable for this study.

4.1. Requirement Specification. *is section defines the
functional and nonfunctional requirements that the appli-
cation should fulfill, describes how the application should
work, defines the boundaries and constraints of the appli-
cation, and conducts a specification and requirements
analysis. We concluded academic studies to confirm the
nurses’ need for this application. *e steps of scientific
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research were followed to discover the problems nurses face
when they move from one department to another; however,
enough information was not obtained after conducting the
research and detailed figures on the amount of errors made
by nurses were not found.

When giving medications, nurses should remember “five
rules” and take them into account all the time: the right
medication, the right patient, the right dose, the right time,
and the right way [5]. Among the main causes of medication
errors is exposure to distraction. *erefore, nurses should
make sure that users have the least distractions when giving
medications and that they are confident that they are ready
to do so. Also, they should feel free to ask questions about a
particular medication if they are in doubt and remember to
check any medication before giving it to the patient.
*erefore, the “Nurses’ Guide” program has been

implemented; refer to them as needed in the shortest pos-
sible time.

4.2. Requirements Analysis. Use case is UML Diagrams, a
technique used for capturing functional requirements of a
system. Typical interactions between users of a system and
the system itself are described [42] (Figure 2).

*is diagram illustrates the use case representing all of
the possible functions that will occur in the application. End-
users are nurse and system.*e sequence diagram illustrates
how objects interact with each other, showing time ordering
of interactions [40] (Figure 3).

*is diagram illustrates that nurse can log in to the
application by inserting her e-mail, ID, and password. *en
by obtaining the nurses’ previous data, there will be a
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comparison between the inserted e-mail and password and
the e-mail and password from the DB to check validity. If the
login is invalid, it means the information inserted is in-
correct or the nurse does not have an account.*e nurse can
register by creating a new account. *en, the nurse can
choose one of the units displayed. After that, the nurse is able
to view the common medications of that unit by choosing
one of the medications to show its information or choosing
multiple medications to show interactions. In addition, the
nurse can add/read notes and the nurse can save notes or
cancel.

5. System Design

*e application is designed to display critical information
about the most common medications in each unit in a
hospital, reducing the amount of time and effort needed to
look up medication details or check for interactions, en-
hance patient safety, and reduce medication errors. *e
nurse has an option to check medication interactions or
dosage, route, time, precautions, side effects, and contra-
indications. Moreover, the nurse has an option to add notes
in medications (Figure 4).

*e Nurses’ Guide system involves the following.
Application server: the server contains notes, interaction

databases, and medication databases that act as a trusted
source for providing the required data that a nurse needs
during medication administration. It contains the following:

(1) Common medications for every unit, including the
important information of time, dosages, precautions,
contraindications, medication allergies, and route.

(2) Nurses notes, including the comments and any notes
on the medications.

(3) Medication-medication interactions information.
(4) Nurses’ accounts and data, including passwords, ID,

and e-mails. Since our study scope focuses on the
medication errors stage, the primary end-user is the
nurse, while the secondary end-users are the
healthcare provider (physician and pharmacist).

*e Nurses’ Guide application contains the following
functions: the unit, the common medications, the infor-
mation about medications, the interactions, and notes
written by nurses.

After the nurse logs in to the Nurses’ Guide application
and chooses a certain unit, the system works in the following
process, respectively: displaying the information of medi-
cation, displaying interactions, and displaying notes written
by nurses.

6. Conclusion

Unfortunately, nurses can face several difficulties in getting
the correct patient’s information, resulting in medication
errors related to their administration duties. *is study
proposes an AI-enabled application that focuses on the
common medications used in each unit. *e process of
preventing medications errors can be supplemented by the

introduction of a patient history using electronic means and
other technologies. *is helps the nurses access the required
medication information in a very short period of time. Our
proposed application will provide an effective and efficient
way of displaying medication information to the nurse.
Future work will involve performing usability testing and
getting potential users’ feedback and recommendations in
order to improve the quality of the app.
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