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ABSTRACT

AIMS: Mistakes in transferring a doctor’s prescription to a patient are among the most common causes of
prescription errors. These errors can often result from a doctor’s illegible handwriting. The introduction
of electronic prescriptions is expected to reduce the mistakes associated with manual prescriptions. This
study aimed to examine the errors in prescriptions recorded in the Social Security insurance electronic
prescription system during the first three months after the implementation of the electronic prescription
requirement.

MATERIALS AND METHODS: This descriptive cross-sectional study was conducted in the last quarter
of 2021 at the 13 Aban 24-hour pharmacy in Tehran. The research involved a review of 6,210 electronic
prescriptions recorded in the Social Security Organization’s electronic prescription system from November
to March 2021. The study focused on identifying the number of prescriptions that contained incorrect
drug entries, ambiguous drug prescriptions, and those that included specific annotations or the phrase “as
prescribed” in the drug instructions. The data were analyzed using Microsoft Excel version 2010.

FINDINGS: In a review of 6,210 electronic prescriptions, 4,350 (70.06%) were found to have no errors or
ambiguities. Conversely, 1,436 prescriptions (23.12%) contained atleast one error, while 459 prescriptions
(7.39%) included at least one ambiguity. Additionally, the phrase “as prescribed” appeared in 3,183
prescriptions (51.26%), and 928 prescriptions (14.94%) included additional explanations.

CONCLUSION: This study’s results indicate that while converting prescriptions from handwritten to
electronic formats has eliminated errors associated with illegible handwriting, it has also introduced new
types of errors. As a result, the overall rates of errors in electronic prescriptions have not significantly
changed compared to handwritten prescriptions.

KEYWORDS: Electronic Prescribing; Electronic Prescription; E-Prescribing; E-Prescription; Electronic
Health Records; Medication Errors.
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INTRODUCTION

The spread of information technology in various
fields of daily life is evident, and the health sector is
no exception. Electronic prescription is one of the
terms that has emerged with the development of
information technology in the health sector. Many
advanced countries have made great progress in
registering medical prescriptions and creating
the infrastructure of related specialized systems.
In Iran, many efforts have been made for years
to develop a suitable platform for developing
electronic prescriptions. However, unfortunately,
for many years these efforts remained limited to
correspondence or the presentation of scientific
articles [1-8].

Although experimental electronic
prescription infrastructures have been created in
Iran in recent years, the real and comprehensive
exploitation of the electronic prescription plan
remained silent for many years due to numerous
limitations, and the capacity of electronic
prescription registration was used only in some
medical centers on a satellite basis. Finally, in 2021,
the implementation of this plan was launched, and
each of the three basic health insurance (including
health insurance, social security insurance, and
armed military insurance) created a separate
system for registering, presenting, and delivering
electronic prescriptions, and consequently, it
was operated on a trial basis in some specific
health centers. Following this platform, electronic
prescription writing was notified to the covered
centers as a requirement by the basic insurance
organizations in early January 2020, and this
law, which had been delayed for years, practically
entered the implementation phase [9, 10].

An electronic prescription is a request for
a health service that is registered by the treating
physician in the system built for this purpose.
The purpose of sending this order is to perform
services such as imaging, clinical trials, delivery of
medication to the patient, or other health services.
Of course, a significant share of these orders and
requests are prescriptions prescribed by doctors
that are referred to pharmacies [1, 3, 14-10]. In the
field of medicine, there are various expectations
from electronic prescription registration among
experts. The most important of them is to
establish communication between the doctor
and the pharmacy within a defined system, which
will ultimately result in a significant reduction in
medication errors and increased patient safety [1,
3,4, 13].

Considering the documentation and
research recorded in previous years, this study
aimed to examine the status of medication orders
recorded in electronic prescriptions in the first

quarter of the mandatory electronic prescription
of medicines and to evaluate the effectiveness of
electronic prescriptions in reducing prescription
errors by examining the medication orders
recorded in these prescriptions.

MATERIALS & METHODS
This  descriptive-cross-sectional study was
conducted in the last quarter of 2021 on 6210
electronic prescriptions that were registered
by physicians in the Social Security Insurance
Electronic Prescription System and that were
referred to the 13 Aban Pharmacy in Tehran to
receive their medication. The 13 Aban Pharmacy
is one of the pharmacies affiliated with the
Faculty of Pharmacy of Tehran University of
Medical Sciences, which serves as a national
reference pharmacy in Tehran. This pharmacy
has been providing medicine with electronic
prescriptions since the beginning of January
2021, with the implementation of the electronic
prescription requirement. In this study, all
available prescriptions that were registered in
the Social Security Electronic Prescription System
in November, December, January, February, and
March 2021 and that were referred to the 13
Aban Pharmacy to receive their medication in
the months of January, February, and March 2021
were reviewed. The criterion for the prescription
date in this study was the date the medication was
registered by the treating physician in the Social
Security Insurance Electronic Prescription System.

In this study, the prescriptions of each
prescription were reviewed in full, and the
information on the registered prescriptions
included incorrect prescriptions, ambiguous
prescriptions, and prescriptions that were
registered with a specific explanation in the
electronic prescription. Also, the use of the
specific word “as prescribed” in the prescriptions
of electronic prescriptions was counted and
recorded as indicators that were considered to be
errors in the prescription [3, 15].

The basis for the incorrectness of
a prescription was the recording of at least
one specific error or spelling discrepancy in
the prescription registered by the physician,
including incorrect recording of the drug name,
drug forms and formulations, drug doses, the
required number of drugs, and the method of drug
administration, and any errors in the prescription
elements. As a result, the error is likely to reduce
the effectiveness of drug treatment or cause a risk
to the patient, and as a result, patient safety will be
challenged. In this study, the word “as prescribed”
was considered to be the correct prescription [3,
15].
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Ambiguity in a registered prescription
means that there is at least one spelling error in
the electronic prescription that the pharmacist
encounters when delivering the medication for
the patient’s medication consultation and may
be interpreted differently from the physician’s
perspective. This can lead to medication errors
and reduce patient safety. It also increases the rate
of patient referrals to the physician for the correct
medication prescription [3, 15].

Ethical Permissions: All information obtained
from the online prescription was confidential and
was used only in this study.

Statistical Analysis: To determine the number of
prescriptions with errors or ambiguity based on
the introduced criteria, Microsoft Excel 2010 was
used.

FINDINGS
In this study, 6210 social security electronic
prescriptions were evaluated and no prescriptions
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were excluded from the study. The number of
incorrect prescriptions, the number of ambiguous
prescriptions, the number of prescriptions with the
word “as prescribed” and additional explanations
recorded by the physician in the prescriptions
were counted and the relevant information was
recorded (Table 1).

Of the 6210 prescriptions reviewed,
1436 prescriptions had at least one prescription
error, which was equivalent to 23.12% of the total
prescriptions. Also, 459 prescriptions (equivalent
to 7.39%) of the prescriptions were accompanied
by at least one case of prescription ambiguity. In
3969 prescriptions (63.91%), the dosage form
was recorded in Latin letters. 928 prescriptions
of the total recorded prescriptions (equivalent
to 14.94%) were accompanied by additional
explanationsin addition to the relevant medication
instructions. Also, in 3183 prescriptions (51.26%),
the word “as prescribed” was recorded as the
medication order for the patient (Figure 1).

Table 1) Percentage of electronic prescriptions with correct, incorrect, and ambiguous drug prescriptions, as well as
the percentage of drug prescriptions with specific explanations and the word “as prescribed”

Status Number Percentage Definition
Total Prescriptions 6210 100 Total number of reviewed electronic prescriptions
Correct Prescriptions 4350 70.06 Prescriptions that do not contan?l any errors or ambiguities in the
prescriptions.

Incorrect Prescriptions 1436 23.12 Prescriptions that are recorded with at least one error.

Unclear Prescriptions 459 7.39 Prescriptions that are recorded with at least one ambiguity.

Explanation 928 14.94 Prescriptions that have additional explangtlr‘)ns in the prescriptions other than
the prescription.
According to the Order 3183 51.26 Prescriptions that have the word “as per the prescription” mentioned at least

once in the prescription.

Figure 1) Share of electronic prescriptions with correct, incorrect, ambiguous
drug prescriptions, and with specific explanations and the word “as prescribed”

As prescribed
31%

Unclear
4%

DISCUSSION

This study aimed to examine the status of
medication orders recorded in electronic
prescriptions in the first quarter of the mandatory
electronic prescription of drugs to examine
the effectiveness of electronic prescriptions in
reducing medication errors. Undoubtedly, one
of the biggest problems of manual prescription
writing is the possibility of medication errors
during prescription writing and filling, which is

Correct
42%

Incorrect
14%

affected by the illegible handwriting of the doctor,
the similarity of drug names to each other, and
the failure of the filling prescription to recognize
this issue, the use of abbreviations for drug names
by the doctor, and also errors in delivering drugs
with different concentrations, dosage forms, or
quantities. The mentioned cases are solely related
to the illegibility of the drug name and its dosage
form and errors in drug delivery; however, one
of the biggest aspects that can cause medication
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errors in manual prescriptions is the possibility of
errors in the correct transmission of drug orders
from the doctor to the patient by the pharmacy,
which is of great importance [2, 9, 11, 17-15].

Perhaps the initial assumption was that
if prescriptions were electronic, errors due to
the illegibility of medication orders would be
significantly reduced, but the results of this study
showed that the reality of electronic prescriptions
is far from the expectations of health experts
[4, 5, 10, 11, 18]. Although, according to the
results obtained in this study, 4350 prescriptions
(70.06%) of the studied electronic prescriptions
were without prescription errors; however,
1436 registered electronic prescriptions were
accompanied by at least one prescription error.
Also, 7.39% of the registered prescriptions had
at least one ambiguous prescription. This fact
stems from the fact that medication orders or
other components of the electronic prescription
may also be registered with ambiguity, error, or
mistake. This study showed that about 30% of the
registered prescriptions had prescription errors or
ambiguity in the interpretation of the prescription
medication orders by the pharmacist or the
patient. Studies on handwritten prescriptions
in Iran indicate that about 33% of handwritten
prescriptions have incorrect content [3], so it
seems that in this area, electronic prescriptions
have not been able to make a significant difference
in reducing prescription errors. These results are
consistent with the results of the study by Franklin
etal. [19]. While, based on other published studies,
it was expected that electronic prescription
recording would be more than 10% effective in
reducing prescription errors [3-5].

The justification for the obtained result
may be that writing an electronic prescription
can be challenging for people who are not familiar
with the hardware or software tools for recording
an electronic prescription (including a keyboard
or a system designed for recording an electronic
prescription). Similarly, the results of similar
studies indicate that the user interface has a
significant impact on the correct recording of an
electronic prescription by the physician [3, 9, 10].
Although to manage this issue in the electronic
prescription system, conditions have been created
so that the physician can significantly speed up the
recording of the prescription by selecting options
and increase the speed of his/her work by allowing
the system environment to be personalized;
because not selecting any of the options in the
designed system prevents the final recording
of the prescription, the physician is practically
required to select a value for each embedded
box. This can make entering prescription data

very time-consuming for the physician and, if the
physician is not focused, may be accompanied by
errors and mistakes [3, 9, 10].

One of the challenges that has emerged
with the use of computerized prescription entry
in electronic prescriptions is the increased
frequency of use of the term “as prescribed.” In
manual prescriptions and based on prescription
rules, the term “as prescribed” is usually used
when the physician verbally explains or explains
the method of using a drug to increase patient
awareness. It is also used in cases where a drug
must be taken according to a specific method
(such as female hormonal drugs or contraceptives,
which are generally adjusted to the menstrual
cycle of women). For drugs that have special
considerations in the prescription (such as using a
loading concentration in the initial concentrations
of the drug or providing a specific method for
taking the drug by the drug manufacturer), the
physician generally uses this term [20-22]. In this
study, this term was recorded in more than half
of the electronic prescriptions reviewed (3183
prescriptions, equivalent to 51.26%). Although a
physician may use this term to convey a specific
medication order to a patient, it seems that the
multiple repetitions of this term in prescriptions,
especially in prescriptions that contain several
different medications, may cause confusion and
errors in the way the medication is taken by the
pharmacist and the patient. It seems that due to
the capabilities of decision support systems or
computerized entry of the physician’s order in the
electronic prescription system, the physician is
required to select an option to fill in each box to
move from one box to the next; for this reason, the
physician chooses the term “as ordered” to quickly
move through the options [3, 10].

Recording drug orders in electronic
prescriptions in the above manner, in addition
to the possibility of errors or mistakes, can also
lead to ambiguous interpretations of the drug
prescription for the pharmacist. Perhaps in
drug prescriptions, ambiguous orders are more
likely to cause errors in correctly transmitting
the doctor’s opinion to the patient and, as a
result, lead to improper use of the drug. In this
study, 459 registered electronic prescriptions
had ambiguous drug orders; this number was
equivalent to 40.7% of all prescriptions examined
and generally originates from the ability to enter
the doctor’s order into the electronic prescription
system [3, 10]. For example, if in a prescription for
intravenous infusion of an antibiotic, along with
the main drug, the doctor prescribes an injectable
serum as a drug carrier, but the period for the
use of the injectable serum and the main drug is
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different; the pharmacist will face ambiguity in
correctly transmitting the doctor’s order to the
patient. If the pharmacist’s supervision of the
delivery of this drug is insufficient, errors will be
very likely [23-25].

In the electronic prescription system, to
prevent errors and mistakes in the prescription
and the details of the drug orders and to eliminate
ambiguity between the pharmacist and the
patient, an option called explanations has been
built in [10]. This option allows the physician to
record additional explanations to explain the drug
orders. These explanations can supplement the
limitations caused by the interpretation of the
orders in the default boxes. However, based on
the observations obtained in this study, the box
related to recording the explanation itself can
be the source of some drug errors. For example,
the phrase “if needed”, which is recorded in some
prescriptions as a detailed drug order by the
physician, does not apply to some drugs. For this
reason, recording such an order for a drug can be
associated with ambiguity in interpretation by the
pharmacist or the patient.

One of the most important errors that
occur due to electronic writing in electronic
prescriptions is the error due to the difference
in the direction of writing in Persian and English
grammar. Persian is a right-to-left language, while
English is written from left to right. If the designed
system cannot record both Persian and English
simultaneously, as soon as the language is changed
while recording words from one language to
another, there is a possibility of changing the
word order in the sentence, and this will cause
incomprehensible sentences. This will cause
ambiguity and errors in the correct presentation
of the prescription. Also, this problem can occur
similarly with symbols such as asterisks, brackets,
and commas. Given that in decimal numbers, if
the language is changed, the position of the right
and left of the comma changes; the risk created
by changing the original number can be very
dangerous.

Therefore, electronic prescription
writing has not caused a significant reduction
in the percentage of prescription errors but has
changed the type of errors [19]. Perhaps the
most important factor in the occurrence of errors
in electronic prescription writing is the lack of
necessary training in this area. Therefore, it seems
that including an appropriate training unit can be
effective. Also, for medical graduates, including
training courses in the form of continuing
education programs can be effective [16, 26]. To
reduce prescription ambiguities, the presence of
the pharmacist’s role in the drug delivery cycle can
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be more effective than before [23-25]. Given that
ambiguities and errors are often due to the lack
of proper interaction between the physician and
the electronic prescription system; increasing the
capabilities of this system with a proper attitude
towards user convenience can be very effective
and useful. Since the present study has examined
the overall incidence of prescription errors in
electronic prescriptions compared to handwritten
and typed prescriptions, examining factors such as
the physician’s expertise, the physician’s level of
familiarity with computer use, and the physician’s
age range can provide more information about
the nature of prescription errors in electronic
prescriptions. Therefore, it is suggested that a
study examine and report the effects of the above
factors on electronic prescription errors.

CONCLUSION

Although the introduction of electronic
prescription capabilities has eliminated some of
the drawbacks of the manual prescription process,
electronic prescriptions have led to new errors
that can pose risks to patients.

Clinical & Practical Tips in POLICE MEDICINE:
Like other medical centers in the country, police
medical centers also face issues with electronic
prescription errors. Therefore, measures should
be implemented to reduce these errors.
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