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KeyWOTd51 - iResults: Participants’ perspectives indicate that the most important benefits are
Electronic prescribing :reducing medication errors by eliminating the illegibility of medication orders and
Electronic health ienhancing the security and confidentiality of information. The intermittent
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Electronic health record 1interruptions, slow internet speed, incomplete infrastructure, difficulty in searching
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What was already known about this topic:
e Electronic prescription is one of the most significant developments in the field of health.
e This system is designed to improve the quality of healthcare, reduce medication errors, and increase
efficiency in the health system.

What this study added to our knowledge:
e One of the challenges of electronic prescription is the lack of a clinical decision support system.
e Embedding decision supports to the system can help physicians in choosing the drug, determining the
appropriate dosage and the appropriate administration route.
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Extended Abstract

Introduction

One of the most important functions in any health
system is the drug prescription [1]. Physicians have
long used paper prescriptions as a common method
for decision-making for the diagnosis and treatment
[2]. However, prescribing is one of the potential
sources of errors that can compromise patient safety
[3, 4]. Since paper prescription is linked to numerous
risks, the likelihood of errors occurring is increased
[5]. Considering the problems of paper prescriptions
including the lack of management and support for
drug interactions and side effects, the issuance of the
wrong prescription to the patient, and the loss of
patient and prescriber data, the implementation of
electronic prescription has been proposed [6, 7].

The World Health Organization (WHO) defines
e-prescribing as the process of providing and
transmitting  treatment instructions, such as
medication, lab, and radiology orders, using
computer software rather than papers [7]. This
technology can be connected to an electronic health
record system or utilized independently [8]. An
electronic  prescribing  system  presents an
opportunity for process improvement. E-prescribing
provides support for clinical decision-making in the
field of medication management and reduces
medical expenses [9]. This system has advantages
such as prevention of counterfeiting in prescriptions
[10], increased patient safety [10-13], improved
quality of prescriptions [4, 14], and provision of
quality care and reduction of human errors [4, 10,
11, 15], along with support for clinical decision-
making [4, 11, 12, 14]. With the e-prescribing
system, physicians have access to patient medication
records, clinical decision support systems, and
previous prescriptions, which can help improve
prescribing and prevent prescription errors [16].
However, improper use of this system can lead to the
emergence of a new type of errors that may threaten
public health [17].

In a study, the findings show that, despite the
benefits, the implementation and use of this system
are costly due to the need for training to ensure the
proper functioning of the electronic prescribing
software[18]. In another study, the attitudes of
physicians towards electronic prescriptions were
evaluated, and the results showed that the main
barriers to implementation included the lack of
adequate infrastructure, the necessity of holding
awareness sessions, and the need for training
programs for the use of electronic prescriptions [19].
Previous studies have mainly considered the view of
a stakeholder group (such as physicians or insurance
companies), while it is necessary to pay attention to
the views of the four main groups (physicians,
technical officials of pharmacies, patients and

insurers) for a more comprehensive understanding
of the challenges, and benefits of this system.
Therefore, the study was conducted with the aim of
analyzing the advantages and challenges of the
electronic pharmaceutical prescription system from
the perspective of these four groups in teaching
hospitals affiliated with Ardabil University of
Medical Sciences to provide solutions to improve
the prescribing process and enhance the quality of
pharmaceutical services.

Methods

This qualitative research was conducted in 2023-
2024. The required data were collected through
semi-structured interviews and analyzed using
qualitative content analysis based on the Graneheim
and Lundman approach. The data collection tool
consisted of semi-structured questions, the face and
content validity of which were confirmed by the
research team, faculty members of the health
information management department, and four
experts in the field of electronic prescription. The
interview guide was designed based on the specific
objectives of the study and a review of the related
literature. Some questions were common to all users,
while others were tailored to each group. To ensure
the validity of the instrument, three initial interviews
were conducted on a trial basis and the extracted data
were evaluated in accordance with the objectives of
the study.

For participant selection, purposeful sampling
with maximum variation was employed. The
inclusion criteria included having experience using
the electronic prescription system, availability,
willingness to participate, and sufficient time for the
interview. Patients were selected from three
teaching hospitals: Imam Khomeini, Alawi, and Dr.
Fatemi. The interviews continued until theoretical
saturation, ultimately involving 11 physicians, 11
pharmacy technical managers, 24 patients, and four
health insurance experts. Due to the diversity of
experiences and varying levels of awareness among
patients, a larger number of participants from this
group were interviewed to achieve theoretical
saturation.

The interviews were recorded after informed
consent and with prior notice, and each interview
lasted an average of 30 to 40 minutes. The text of the
interviews was implemented word for word and
analyzed using MAXQDA 2020 software. Finally,
the collected data were analyzed in-depth and
systematically to comprehensively identify and
categorize the advantages and challenges of the
electronic prescription system from the perspectives
of the four participant groups.
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Results

In this study, 11 physicians, 11 pharmacy
technical managers, 24 patients, and four insurance
experts participated. The demographic
characteristics of the participants are presented in

Table 1. Among the participants, the majority were
male. In the patient group, the majority of
participants were women with a high school diploma
or lower levels of education.

Table 1. Demographic characteristics of the participants in the study

Participants Gender Frequency
Full-time faculty physicians Female 2
Male 5
Non full-time faculty physicians Female 1
Male 3
Pharmacy technicians (licensed by the university) Female 5
Male 6
Patients (Undergraduate and Diploma) Female 14
Male 2
Patients (Bachelor and above) Female 5
Male 3
Experts of insurance organizations Male 4

Benefits of electronic prescribing

The advantages of electronic prescribing are
outlined in Table 2, categorized by the four
participant groups in the study. One of the
physicians explicitly stated: "The electronic
prescribing process facilitates prescription writing,
reduces medication errors, and resolves the issue of
illegibility compared to paper prescriptions."
Supporting this point, one of the pharmacy managers
remarked: "Electronic prescribing has simplified the
process and resolved the issue of illegibility.
Previously, pharmacy receptionists could easily
read prescriptions from nearby clinics and familiar
physicians; however, other pharmacies might
struggle to decipher the messy handwriting of the
same physician, and sometimes this illegibility
would require patients to return to the clinic to
ensure they correctly understood the spelling of
medication names and instructions for use. These
issues associated with handwritten prescriptions
have been completely resolved with electronic
prescriptions.” One of the patients also mentioned:
"in the paper prescriptions, we often encountered
problems. For example, when we went to the
pharmacy, the physician's prescription might not
have been fully stamped or there might not be a
physician's signature at all. Sometimes, the seal
would fall on the name of the drug, causing the name
of the drug to become unreadable. In addition, the
physician's handwriting was so illegible in many
cases that we had to go back to the office to fix the
problem.” One insurance expert also pointed out the
enhanced security and protective measures of the
electronic prescribing system: "The presence of
intelligent two-step protection, during access to the
electronic prescription system has increased
security."

According to an insurance expert, “electronic
prescribing prevents duplicate prescriptions and

medications. This issue has become one of the
greatest advantages of electronic prescribing,
meaning that as long as the defined treatment period
for medications has not ended, issuing a new
prescription for the same patient is not possible."
One of the prominent goals of electronic prescribing
is to prevent duplicate prescriptions. According to
one pharmacy technical manager: "This system helps
prevent unnecessary duplicate prescriptions. For
example, if a medication was prescribed a few days
ago by a physician and there is still time left before
the medication is finished, the system alerts the same
physician or another healthcare provider about the
non-consumption of all medications and does not
allow them to prescribe the same drug." An insurance
expert pointed out an important feature in the
prescribing system referred to as “effective date,":
"The presence of the 'effective date' item in the system
allows a physicians or healthcare provider to issue a
diagnostic test order for a patient, for instance, two
months in advance. In this case, the patient can visit
the laboratory after two months; if they go before that
date, the tests will not be visible in the system."

Challenges of electronic prescribing

The main challenges of electronic prescription are
presented in Table 3, categorized by the four groups
of participants. The results indicated that one of the
main challenges to electronic prescription is the
slow speed of the Internet and the system, which is
caused by the lack of essential communication
infrastructures. According to one of the physicians,
"the intermittent disconnection and slow Internet
are very problematic. The slow Internet speed
causes delays for patients and sometimes leads to
complaints. Naturally, if a patient's condition is
urgent, there can be no delay or waiting for
treatment actions, and a fundamental solution must
be considered for that." Additionally, despite the
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importance of preventing drug interactions and
reporting drug allergies, many of the platforms used
in electronic prescription systems still lack this
module, requiring physicians to exercise the same
care and attention as they did during paper
prescriptions. The inability to support clinical
decision-making, the inefficient design of
prescription systems, and the multiple prescription
systems were other challenges mentioned,
acknowledged by all groups except for patients.
According to most interviewees, one of the
fundamental  challenges of the electronic

prescription system is the multitude of applications
that do not adhere to internationally accepted
standards. Each insurer has developed software
based on its preferences, and physicians have to
work with several types of software throughout the
day. One physician mentioned, "Government
software lacks facilities and capabilities to support
decision-making, to the extent that there are no
alerts regarding drug interactions and allergies.
Just like with paper prescriptions, physicians must
exercise due diligence in this matter."

Table 2. Advantages of the electronic prescribing system from the perspective of the participants

Advantages Physicians  Technical Patients  Insurance
managers of the organizations
pharmacy

Fixing the illegibility of prescriptions and reducing v v v v

medication errors

No need for a health insurance booklet, visit with v v v v

an ID card

The possibility of editing the prescription v v - v

Facilitating the prescription process and easy use of - v - v

the system

Online monitoring and tracking of prescriptions - - - v

prescribed by insurance organizations

Ability to access patient records v - v v

Security and confidentiality of information v v v v

Ability to store medications and frequent v - - v

prescriptions

Facilitating reporting to monitor by relevant v v - v

officials in the Ministry of Health and insurance

companies

Marking specific patients by the system and the v v v v

possibility of viewing their information

Warning for duplicate prescriptions v v - v

Determining the maximum amount of medications v v v v

The possibility of obtaining medicine in case of - v v v

lack of medicine in several occasions

Calculating and updating drug prices systematically v v

and daily

The possibility of obtaining medicine in case of v v v

drug shortage from several pharmacies at the same

time, covering by insurance

Extending the validity of the prescribed v v v

prescription up to two months

Existence of an effective date v v v

Table 3. Challenges of the electronic prescribing system from the perspective of the participants

Challenges Physicians  Technical managers of Patients  Insurance
the pharmacy organizations

Interruption and slowness of the system v v v v

and the Internet

Lack of warning for interactions and drug v v - v

sensitivity

Problems related to the search for drugs v - - v

Inability to support clinical decisions v v - v

The possibility of medication errors dueto - - v -

registration by the secretary

Inefficient design of the systems v v - v

Multiple prescribing systems in the country v v - v
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Discussion

The study shows that the implementation of the
electronic prescription system has strengths and
capabilities, as well as weaknesses and challenges.

Insufficient internet speed, lack of infrastructure,
and failure to comply with data exchange standards
by insurance systems are among the weaknesses. Its
benefits include reducing medication errors,
improving patient management, accessing drug
records, removing paper works, and enabling better
oversight by responsible entities. The system, which
combines medicine process and information
technology, has improved the quality of healthcare
services and is useful for physicians, patients, health
officials and insurance organizations.

According to the results, reducing drug errors is
one of the main benefits of electronic prescribing,
mainly due to increased readability. These findings
are consistent with the results of studies by Albarrak
et al.[ 4], Osmani et al. [20] and Lanham et al.[ 16]
confirming the positive impact of electronic systems
on reducing drug errors. In paper-based
prescriptions,  problems such as illegible
handwriting, ambiguous terms, or errors in
determining drug dosage may lead to errors, whereas
electronic prescriptions minimize these challenges
using clear standards. Access to patient records is
another important benefit of electronic prescribing.
This feature not only improves the quality of
medical care and reduces drug errors but also allows
for more accurate follow-up on the patient's
treatment process. These results are consistent with
the findings of Gagnon et al. [21] and Lanham et
al.[16]. Other findings include the elimination of
paper prescriptions and significant cost savings.
This result is consistent with studies by Osmani et
al. [20] and Lanham et al. [16], which show that
replacing paper prescriptions with electronic ones
improves productivity and accessibility in addition
to reducing costs

One of the main identified challenges is the lack
of technical infrastructure, including frequent power
outages, systems outages, and lack of high-speed
and sustainable internet access. This finding is
consistent with the results of studies by Eltajoury et
al. [19], ovarinen et al. [22], Tan et al. [23], Gagnon
et al.[ 21], Samadbeik et al.[24], which highlights
the negative impact of inadequate infrastructure on
productivity and service quality. Another challenge
is the multiple insurance software. This software
dispersion waste time for physicians and
pharmacies, as they must navigate multiple systems.
This issue has been examined and confirmed in
detail in a study conducted by Borhani et al.[25] at
Mashhad University of Medical Sciences. They
indicate that integrating insurance software can
improve efficiency and reduce the time required to
deliver healthcare.

The present study indicates that this system can
lead to a transformation in the medical system,
increasing effectiveness and efficiency, contingent
upon the development of certain requirements,
including: integration with databases of other health
systems (primary care and hospital based
information systems such as SIB and HIS system),
access to patient information for family physicians
and referral system, integration of prescription
systems, strengthening of technical and network
infrastructure, empowering users (especially
physicians), connecting to clinical decision-making
systems, and the utilizing artificial intelligence (such
as voice command instead of manual typing). This
finding aligns with the results of VVojdani et al. [26]
and Jabraeili et al. [2]

According to the survey, stakeholders and users
are satisfied with the system, but have made
significant points regarding the need to improve its
shortcomings. To improve the electronic
prescription system, users are requesting the ability
use it offline, ensuring that services can be provided
without interruption during internet outages.
Additionally, there is a need for a secure and fast
communication infrastructure and the integration of
insurance software with clear rules to minimize
confusion between clients and treatment staff.
Furthermore, it is necessary to increase the accuracy
of physicians in recording drug codes and to
strengthen clinical decision support systems (such as
warnings for drug interactions and incorrect
dosage). Moreover, public education through media
and social networks, along with workshops for
physicians and pharmacists, can help reduce
resistance to change and minimize medical errors.
Addressing these challenges will result in improved
service quality, increased stakeholder satisfaction,
and adoption of electronic prescriptions.

Limitations

The limitations of our study include the low
educational level of most patients and the lack of
cooperation of armed forces insurance experts,
which should be carefully considered when
interpreting the results and generalizing the findings.

Conclusion

Implementing an electronic prescription system is
essential to improving the health system, but internet
infrastructure  challenges may  disrupt its
performance. To address these problems, it is
necessary for the cooperation of medical university
administrators, IT professionals and health
stakeholders to design a user-friendly, flexible (with
online/offline functionality) system that meets the
needs of doctors, pharmacies, patients and insurance
companies. Macro planning, resource allocation,
and continuous monitoring of system performance
along with receiving user feedback, will contribute
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to sustainable development and improve service
quality.
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