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Prescribing errors are common. Available data on these errors, particularly in family community centers
in Saudi Arabia, presents a problem that must be addressed. The aim of this study is to investigate the
rate and types of prescribing errors at an ambulatory care setting in Riyadh, Saudi Arabia. Data were
collected to cover a 12-month period. A prospective review of hand-written prescriptions was made by a
trained pharmacist to identify any potential errors therein. The main outcome measure was quantifiable
rate and types of prescribing errors. A total of 177,406 prescriptions were scanned wherein 481 (0.27%)
prescriptions consisted of at least one error for a total of 510 (0.09%) prescribing errors during the 12month period of the study. The most common errors were: (1) inappropriate dosage and (2)
inappropriate treatment. The uncommon errors consisted of: (1) incorrect drug, (2) incorrect strength,
and (3) incorrect duration. All errors were corrected before the prescription reached the corresponding
patient. Most errors were made during early morning hours. Lastly, the frequency of errors was highest
with prescriptions relating to antidiabetics. Although the rate of prescribing errors in the subject family
community center was not frequent, continuous education and monitoring is needed to limit such errors.
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INTRODUCTION
According to Dean et al. (2000), “a clinically meaningful
prescribing error occurs when, as a result of a prescribing
decision or prescription writing process, there is an
unintentional significant reduction in the probability of
treatment being timely and effective or an increase in the
risk of harm when compared with generally accepted
practice” (Dean et al., 2000). Prescribing errors in a
primary care setting pose significant challenges. Although
a prescribing error is considered an avoidable and
foreseeable source of harm, it continues to account for
3.7% of hospital admissions (Howard et al., 2007).

Previous studies on prescribing errors indicated that
these errors were identified in 7.5% of all prescribed
items (Shah et al., 2001). Research focused on this issue
is, thus, deemed important because of the high number
of medications provided during visits to ambulatory
centers. A recent systematic review on medication error
incidents in the Gulf area included 17 articles on
prescribing errors published between 2005 and 2016
(Alsaidan et al., 2018). These papers covered both
outpatient and inpatient settings as well as primary care
centers. The papers yielded varying results such that the
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old reports indicated less prescribing errors than the
more recent ones. Al Khaja et al. (2005) reported the
incidence rate of prescribing errors vis-à-vis the total
number of prescriptions at 7%, while Khoja et al. (2011)
reported the same ratio albeit at 18% (Al khaja et al.,
2005; Khoja et al., 2011). This trend regarding the
incidence rate of prescribing errors is not consistent due
to the heterogeneity of methods and definitions used
throughout the papers. Handwritten prescriptions from
outpatient departments were assessed for prescribing
errors in 2014, wherein it was showed that 36% of
prescriptions contained errors related to omitted dose
and omitted route of administration (Albarrak et al.,
2014). Moreover, as reported among 46 international
studies on medication errors in community care settings,
inappropriate prescription was found to be the most
common error (Assiri et al., 2018). Severely ill and elderly
patients may increase the challenge of prescribing.
Prescribing error rates as high as more than 90 and 74%
were reported in incidents involving pediatric patients in
Bahrain and USA, respectively (Al khaja et al., 2007;
Kaushal et al., 2010). A prescribing error rate of 8.3%
was also reported in relation to elderly home care
patients (Barber et al., 2009). As such, understanding the
most common prescribing errors and the factors
associated therewith will help formulate an effective
strategy to prevent or limit future errors. The main thrust
of this study is to detect and analyze the rate and type of
prescribing errors at a family community center in Riyadh,
Saudi Arabia.
MATERIALS AND METHODS
This study was conducted at a family and community medicine
center considered as a primary care facility. It consists of 15
different types of clinics (Table 1) that continuously provide a
comprehensive range of professional medical services located in
Riyadh, Saudi Arabia. The prescriptions used in this study are all
paper-based. The prescriptions were received and processed by
the outpatient pharmacy and examined by at least two pharmacists.
During this process, if a pharmacist identifies a prescribing error, it
is subsequently reported then double checked by a trained or
clinical pharmacist. Data were collected from January to December
2018 (12-month period) following the approval from the Institutional
Review Board. A prescribing error, in this study, is defined as any
error identified in the process of dispensing medications through a
prescription that might negatively interfere with the treatment of a
patient. The 2001 National Coordinating Council for Medication
Error Reporting and Prevention (NCCMERP) standards were
utilized for error classification.
A prospective, record-based review of prescriptions for the
detection of errors was made. A medication error reporting form
was used to document the prescription errors. None of the patients’
identifiable information (names and addresses) on prescriptions
was recorded. Medication error reports were initiated by a
pharmacist and, subsequently, reviewed by the quality control
department according to NCCMERP. The detailed information in
the patients’ electronic medical profile relating to their
characteristics,
demographics,
comorbidities,
medications,
allergies, and their need for monitoring were all reviewed. A
communication form was used to specify the type of error. The said

form was then attached to the prescription and returned to the
prescriber for reevaluation and rectification of the error. The data
were uploaded via the Microsoft Excel 2017 wherein categorical
variables were described using frequencies and percentages, while
continuous variables were expressed as means or medians.

Ethical approval
Ethical approval was obtained from the Research Ethics Committee
at the Scientific Research Center in Prince Sultan Military Medical
City and correspondingly granted the number HP-01-R079.

RESULTS
During the 12-month period of the study, 177,406
prescriptions
consisting
of
585,499 items
were
dispensed. Among those, 481 (0.27%) prescriptions were
found to have at least one prescribing error for a total of
510 (0.09%) prescribing errors. Only 29 (6%)
prescriptions have more than one error. There were 300
(62.4%) prescriptions with errors for females; whereas
the rest were for males. The median age of patients
presented with prescribing errors was 49 years old. The
age range of the population of patients who were
presented with prescribing errors was 1 to 86 years old.
Approximately 10% of the prescriptions were for pediatric
patients.
The types of errors and their frequency are
summarized in Table 2. It was determined that
inappropriate dose was the most frequent error
representing 292 (57.2%) of all prescribing errors
reported. Inappropriate treatment was reported in 90
(17.6%) cases. Wrong drug was reported in 36 (7.1%)
cases, wrong strength was reported in 24 (4.7%) cases
and wrong duration was reported in 22 (4.3%) cases.
Lastly, the remaining types of errors accounted for less
than 4% of overall prescribing errors. Prescribing errors
occur most frequently during the early hours of morning
and afternoon. The highest frequency of prescribing
errors (53) occurred at 09:00 am followed by 47 errors at
14:00 pm (Figure 1). Prescribing errors occurred most
frequently with antidiabetics (83) followed by vitamin D3
(69) then cardiovascular drugs (61) (Table 3). The
average number of items per prescription was 5.3 from a
range of 1 to 16 items.

DISCUSSION
This study identified the incidence of prescribing error in
a community family care center. The findings of the study
show a low percentage (0.09%) prescribing errors.
Moreover, the said errors were of the less harmful type.
As such, the findings indicate a well-designed medication
prescribing process. Medication prescribing in the subject
center is based on standard protocols and guidelines. Its
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Table 1. Types and number of clinics.

Type of clinic
General
Antenatal
Women health care
General pediatrics
Chronic illness
Dermatology
Nephrology
Ear, nose and throat (ENT)
Smoking cessation
Military fitness
Ophthalmology
Flu clinic
Preventive clinic
Repeat prescription clinic

Number of clinics
20
8
1
4
6
2
1
1
1
1
1
2
1
1

Table 2. Types and frequency of prescribing errors.

Types of error
Inappropriate treatment
Inappropriate dose
Wrong patient
Wrong drug
Wrong duration
Non-formulary
wrong strength
Wrong patient selection
Wrong drug selection from the selection list
Wrong route of administration
Wrong frequency
Dose and frequency not specified
No duration
Others (e.g., using wrong form)
Missing
Total

Frequency of errors
90
292
3
36
22
8
24
0
4
3
1
2
1
17
7
510

%
17.6
57.2
0.6
7.1
4.3
1.6
4.7
0
0.8
0.6
0.2
0.4
0.2
3.3
1.4
100
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Figure 1. Timing and frequency of prescribing errors.
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Table 3. Category of medication.

Medication
Analgesic
NSAID
Statin
GIT
Cardiovascular
Antibiotic
Antifungal
Anti-diabetic
Anti-diabetic, cardiovascular
Corticosteroid
Asthma drug
Antiallergy
Hormone
Neuromuscular
Antidepressant
Vitamins
Vitamin D3
Topical
Others
Missing
Total

primary strategy to conduct continuous review of all
policies and protocols implemented might be the main
reason behind the low percentage findings regarding the
incidence of prescribing errors. The most common
prescribing errors in this study are: (1) inappropriate dose
and (2) inappropriate treatment. These findings are
consistent with prior studies (Al Juhani et al., 2019;
Ferracini et al., 2018; Agrawal, 2009; Lesar et al., 1997).
None of the errors detected were presented to patients
because these were all rectified by pharmacists
immediately through referral to the prescriber.
Unfortunately, an investigation of the reasons behind
the prescribing errors was not done in this study.
However, it was determined that some of the junior
physicians in the subject center were not aware of the
protocols and policies in prescribing vitamin D, which
might be one of the reasons behind the high frequency of
prescribing errors concerning vitamin D prescriptions.
The foregoing reason was previously reported by Ross et
al. (2012). Most of the patients visiting the community
center are diabetic or hypertensive or both, in addition to
other cardiovascular diseases, which might explain the
high frequency of prescribing errors on diabetic and
cardiovascular medications (Laatikainen et al., 2020;
Safholm et al., 2019). Other reported reasons pertain to
prescribers not using current available treatment
evidence or available patient information (allergy
information, other medications, and other conditions). It
was also found that prescribers fail to consider appropriate

Number
5
6
24
35
61
35
8
83
5
2
20
24
29
9
3
18
69
10
17
10
473

%
1.1
1.3
5.1
7.4
12.9
7.4
1.7
17.5
1.1
0.4
4.2
5.1
6.1
1.9
0.6
3.8
14.6
2.1
3.6
2.1
100.0

information in the patient chart and to communicate the
prescription appropriately (Ross et al., 2012; Velo and
Minuz, 2009). High frequency of prescribing errors during
the early morning hours and in the afternoon may be
caused by environmental factors such as time pressures,
staff shortage, and fatigue. There is no robust evidence
connecting long working hours with patient harm directly,
however, medication errors have been linked to fatigue
and stress (Peterson et al., 1999). Stress is multifactorial
and can be caused by several reasons such as
interpersonal relationships, prescription volume, walk-in
patients, management responsibilities and individual
characteristics (Jacobs et al., 2018). Inadequate breaks
and lack of staff have also been identified as problematic
within the UK community pharmacy sector as an example
(Lea et al., 2012).
Age and high number of unique medications per
prescription per patient were also reported as contributing
factors to prescribing errors (Avery et al., 2013). In this
study, more than 50% of the prescriptions consisted of
more than 5 items which justifies the occurrence of more
than one error in 6% of the prescriptions. It was also
determined that handwriting plays an important role in
increasing prescription error. Fortunately, the negative
effect of this factor was not high in the subject center.
Moreover, computerized prescription will be introduced
soon in this center as part of the continuing
improvements in pharmaceutical and medical services,
which is projected to significantly reduce prescribing
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errors. According to Bizovi et al. (2002), computerized
prescriptions are more than three times less likely to
contain errors and five times less likely to require
pharmacist clarification than handwritten prescriptions.
Identifying the most common errors and the factors
associated with these errors will be useful in formulating
effective strategies in preventing such errors in the future.
An emphasis on good prescription-making skills and
increased awareness of such problems in prescriptions is
recommended to be included in every induction program
for junior prescribers in order to minimize the recurrence
of the problem.
This study, however, may be limited by a selection
bias, since only one center is involved in the analysis
which is not a representative of the majority of primary
care centers in the country. Moreover, the prescriber
information was not taken into consideration since most
of them are family and community medicine specialists
and access to the prescriber name was not readily
available to the pharmacy section. It is well known that
the total incidence of prescribing errors may be higher
than that recorded in studies at pharmacies since many
errors are either not disclosed or not detected resulting to
non-dissemination to the patients (Kuo et al., 2008;
Friedman et al., 2007; Gandhi et al., 2005; Shah et al.,
2001). Therefore, identification of the causes of
prescribing errors should be conducted so that changes
can be made in practice.

Conclusion
The rate of prescribing errors in a family community care
setting is limited, however, continuous monitoring and
education is pivotal to limit the errors. The
implementation of computerized prescription in the future
will significantly lessen the occurrence of such errors.
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