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Background: One of the important activities that physicians — particularly general practitioners
—perform is prescribing. It occurs in most health care facilities and especially in primary health
care (PHC) settings.

Objectives: This study aims to determine what types of prescribing errors are made in PHC
at Bahrain Defence Force (BDF) Hospital, and how common they are.

Methods: This was a retrospective study of data from PHC at BDF Hospital. The data consisted
of 379 prescriptions randomly selected from the pharmacy between March and May 2013, and
errors in the prescriptions were classified into five types: major omission, minor omission,
commission, integration, and skill-related errors.

Results: Of the total prescriptions, 54.4% (N=206) were given to male patients and 45.6%
(N=173) to female patients; 24.8% were given to patients under the age of 10 years. On aver-
age, there were 2.6 drugs per prescription. In the prescriptions, 8.7% of drugs were prescribed
by their generic names, and 28% (N=106) of prescriptions included an antibiotic. Out of the
379 prescriptions, 228 had an error, and 44.3% (N=439) of the 992 prescribed drugs contained
errors. The proportions of errors were as follows: 9.9% (N=38) were minor omission errors;
73.6% (N=323) were major omission errors; 9.3% (N=41) were commission errors; and 17.1%
(N=75) were skill-related errors.

Conclusion: This study provides awareness of the presence of prescription errors and frequency
of the different types of errors that exist in this hospital. Understanding the different types of
errors could help future studies explore the causes of specific errors and develop interventions to
reduce them. Further research should be conducted to understand the causes of these errors and
demonstrate whether the introduction of electronic prescriptions has an effect on patient outcomes.
Keywords: medical errors, general practice, prescribing errors, omission errors, commission

errors, rational drug use

Introduction
PHC is responsible for promoting health by treating and preventing disease, and is
therefore treated as the foundation of health care. It is the first contact between the
patient and the health care system and is supported by secondary care’s referral system.!
It is extremely important for the international health care system to assess health
care services for quality and accreditation.? By determining errors in primary care and
seeking to reduce them, the health care system can improve clinical outcomes, and
reduce hospitalizations, costs, and lawsuits, while increasing the level of trust between
patients and physicians.’
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One of the most important responsibilities of physicians —
particularly GPs in the setting of PHC — is to prescribe drugs,*
yet prescription errors continue to occur. The likelihood of
such errors and the consequent harm to patients is increased
by a high flow of patients, reduced consultation times,
ignorance, and incompetence.* It is therefore important to
recognize how often each type of error occurs as a first step
to creating policies that reduce the consequent harms and
danger to patients.’

Studies show that there are errors in all stages of the
therapeutic process from prescribing to patient compliance.®*
Medical errors occur in primary care settings between five
and 80 times per 100,000 consultations.’ Prescribing and
prescription errors occur in up to 11% of all prescriptions
in primary care settings.’ The factors shown to contribute to
medication errors in primary care include polypharmacy, the
variation in drug names (i.e. brand vs. nonbrand names), and
the lack of good record-keeping.*’

There is an insufficient number of studies concerning
medication errors in the Middle East, and consequently little
knowledge about the errors.® Such ignorance includes the
frequency of medication errors in Saudi Arabia.'” Accord-
ing to the existing studies, the proportion of inappropriately
written prescriptions is high,* and a cross-sectional study
of randomly selected patients by Khoja et al used a Neville
system of classification and found that 18.7% of prescriptions
contained errors.'? A retrospective study by Al Khaja et al
found that in Bahrain the proportion of incorrect prescriptions
amounted to 90%,'* and this was as high as 90.5% for infants.
Since there has been little research on the topic of medication
errors in the Middle East, the present study investigated the
drug-prescribing patterns and prescription errors in PHC at
BDF Hospital, in an effort to improve patient safety.

Methodology
Setting

This study was conducted in the Kingdom of Bahrain’s
second largest hospital, the BDF Hospital. Located in the
middle of the country, it treats around 20,500 inpatients each
year, and conducts over 400,000 outpatient consultations.'
The Australian Council on Healthcare Standards recognized
the BDF Hospital’s commitment to “Quality, Safety, and
Efficiency” and accredited the hospital in 2007.

The PHC department within BDF Hospital provides pre-
vention and cure services to patients and families of various
ages and from different parts of Bahrain. The PHC depart-
ment provides services such as maternal and child health care,
as well as diabetic, dermatology, and fundus examination

of diabetic clinic, to all BDF-entitled patients with a wider
scope than any other department, and also includes clinics
for outpatient parenteral antimicrobial therapy. Services
at the PHC aim at promoting physical, mental, and social
health, and curing both acute and chronic issues. The gen-
eral practice clinic runs from 7 am to 11 pm every day, and
employs 20 physicians, including 16 postgraduate family
physicians and four GPs. On average, it serves 349 patients
each day, providing 7—10 minutes of consultation for each.
The PHC department also has an outpatient pharmacy with
two pharmacists present at any given time.

Data source and variability

This study used retrospective data from the PHC department
of the BDF Hospital, including both general clinics and mini
clinics. The PHC at BDF Hospital keeps all prescriptions for
3 months before discarding them. In the sample size calcula-

[73 )

tion, the prevalence “p” was allowed a 5% margin of error,
which is the amount of error that can be tolerated. With a 5%
margin of error and 95% confidence interval, a minimum of
377 prescriptions was required, which is appropriate for this
study as it has a sample size of 379. The data for the study
consisted of 379 prescriptions that were selected using a
simple randomization technique from the PHC pharmacy’s
records, out of the prescriptions of 28,212 attendees between
March and May 2013. In this study, each patient was given
only one prescription, and this prescription could include
multiple drug orders. No patient’s prescription was more
likely to be selected than that of any other patient.

The primary investigator was the only one allowed to
examine the prescription forms. The prescription was ana-
lyzed, and its information as well as an indication of any
type of error was reported on an excel file by the primary
investigator.

Ethical approval

This research was approved by the Research and Research
Ethical Committee at the BDF Hospital. The study reference
number was BDF/R&REC/2014-36. The information about
the patients was made anonymous; therefore, the Committee
did not require patient consent for this study.

Classification of errors

The system for the classification of errors used in this study
was derived from the one used in a previous study in Bahrain
with the addition of a new factor: skill-based errors."*!'* The
classification reported in this study has been used previously
in several studies and is applicable only to hand-written
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prescriptions.*'?? The following are the five types of pre-
scription errors:

— Major omission errors
— Minor omission errors
— Commission errors

— Integration errors

— Skill-related errors

Minor omission errors include leaving out/neglecting
minor information such as date, personal identifiers of the
patients, or the doctor’s stamp.'®!” For an omission error to
be considered major, important elements of the prescription’s
body, such as drug, dose/strength, drug form, frequency, and
duration, must be left out, imprecise, incomplete, or inde-
cipherable. Commission errors occur when the components
of the prescription’s body are inappropriately written.'”!8
Since this study concerns only what is written on prescription
forms, it excluded integration errors and knowledge-based
errors, such as those involving interactions between drugs
and allergies, or between drugs and other drugs.'®?'-23 Unlike
minor omission errors which in this study involve neglect of
minor information, skill-related prescription errors include
errors in executing correctly planned actions due to skills
such as illegible handwriting or unconventional abbrevia-
tions.?>* Although these types of errors may seem to overlap,
skill-based errors will be looked at separately.!s!"1%20.22 To
check for skill-related prescription errors, the study referred
to BDF’s policy concerning common abbreviations. This
study excluded prescriptions involving nondrug items such
as syringes and rubbing alcohol.

Appropriate use of drugs is essential for proper patient
care. To assess performance in prescribing, the study used the
World Health Organization (WHO) core drug use indicators.
These indicators include:* 2

— Average number of drugs per prescription

— Percentage of drugs prescribed using a generic name

— Percentage of prescriptions that included an antimicrobial
or antimicrobials

— Percentage of drugs that were prescribed from national
medicine lists such as the BNF,"” WHO drug list,?® and
BahNFE2»

This study reviewed prescriptions using the above clas-
sification method, and calculated the percentage of errors in
each category (major omission, minor omission, skill-related,
commission). The data were analyzed using the Statistical
Package for the Social Sciences (SPSS) version 19 (SPSS

Inc., Chicago, IL, USA), and are expressed as percentage,
mean, and SD.

Results
Each prescription included one to nine drugs. The mean
number of drugs in each prescription was 2.6, according
to the WHO core drug use indicators (£1.4) (Table 1).2° Of
the total patient prescriptions, 19.3% (N=73) included only
a single drug. In the prescriptions, 8.7% of the drugs were
prescribed using their generic names, and 28% (N=106) of
prescriptions included an antibiotic or antibiotics. While all
the prescribed drugs were from BNF and BahNF (N=992),
only 57% (N=565) were from the WHO drug list.?°

Of the 379 analyzed prescriptions, those for males
amounted to 206 (54.4%), while there were 173 prescriptions
written for females (45.6%). There were prescriptions for
patients ranging from newborn to 76 years of age; the aver-
age age was 28.9 years (mean £19.9; median=26). Table 2
shows that the 0—-10 and 21-30 age groups had the highest
frequency of prescriptions, whereas the 60 and above age
group had the lowest frequency.

Table | Pattern of WHO core drug use indicators

Prescribing indicators Findings
Percentage of drugs prescribed by generic name 8.7 (N=86)
Percentage of prescriptions with an antibiotic 28 (N=106)
prescribed

Percentage of drugs prescribed from BNF and BahNF 100 (N=992)
Percentage of drugs prescribed from WHO drug list 57 (N=565)

Abbreviations: BNF, British National Formulary; BahNF, Bahrain National
Formulary; WHO, World Health Organization.

Table 2 Demographic data of patients and prescription statistics

Patient’s gender, N (%)

Male 206 (54.4)
Female 173 (45.6)
Age of patients (years), N (%)
0-10 94 (24.8)
11-20 48 (12.7)
21-30 68 (17.9)
3140 48 (12.7)
41-50 53 (14.0)
51-60 43 (11.3)
>60 25 (6.6)
Mean age £ SD (years), (range) 28.9+19.9 (0-76)
Total number of prescriptions 379
Number of prescriptions containing errors (%) 228 (60.2)
Total number of prescribed drugs 992
Number of drugs/prescription, mean = SD (range) 2.6x1.4 (1-9)
Total number of prescribed drugs with errors (%)* 439 (44.3)

Note: *Errors of omission (major), commission, and skill-related errors.
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Of the total prescriptions, 60.2% (N=228) contained
errors. Table 3 shows the types of minor omission errors:
0.5% (N=2) were related to errors in name, age, sex, and
date, and 7.9% (N=30) were related to a missing or unclear
physician’s stamp.

Of the 992 drugs prescribed, 44.3% (N=439) contained
errors. As shown in Table 4, 73.6% (N=323) of the errors
were major omission errors, 9.3% (N=41) were commission
errors, and 17.1% (N=75) were skill-related errors.

The age group distribution, as well as the major omission
errors, are presented in Table 5.

Table 3 Prescription errors (minor omission)

Prescription components Frequency Percentage
Patient’s name 2 0.5
Age 2 0.5
Sex 2 0.5
Date 2 0.5
Physician’s stamp 30 79
Total 38 9.9
Table 4 Errors in prescribed drugs
Prescription components Frequency Percentage
Errors of omission (major)
Name of drug 23 5.2
Dose/strength 42 9.6
Dosage form 118 26.9
Frequency of dosing 57 13.0
Length of therapy/quantity 83 18.9
Subtotal 323 73.6
Errors of commission
Dose/strength 14 3.2
Dosage form | 0.2
Frequency of dosing 21 4.8
Length of therapy/quantity 5 I.1
Subtotal 41 9.3
Skill-related errors
lllegible handwriting 62 14.1
Nonofficial or unconventional 13 3.0
abbreviations
Subtotal 75 17.1
Total 439 100

Table 5 Omission errors (major) and age group

When examining the types of errors in the prescriptions
studied, the prescriptions of 36% (N=137) of the patients
were found to contain no errors, and there was only one type
of error in the prescriptions of 39% (N=148) of the patients,
two types of errors in those of 22% (N=82) of the patients,
and three different types of errors in the prescriptions of 3%
(N=12) of the patients. No prescriptions contained more than
three different types of errors.

The types of errors present in prescriptions with an
antibiotic prescribed were also examined separately. Of the
prescriptions containing an antibiotic order, 11% (N=12)
had minor omission errors, 62% (N=66) had major omis-
sion errors, 11% (N=12) had commission errors, and 15%
had skill-related errors. There was no significant difference
between the types of errors in prescriptions with antibiotics.

Discussion

This retrospective study used data from 379 prescriptions, and
analyzed them with WHO core drug use indicators.”” These
prescriptions included drugs for the treatment of a variety of
conditions for patients with a mean age of 28.9 years, which
is similar to the mean age of those in the military in Bahrain
and their families.

This study used the WHO indicators to determine the
amount of drugs prescribed per prescription. Although 19.3%
(N=73) of prescriptions analyzed in the study only had a single
drug, the average number of drugs in a prescription was 2.6.
This was only slightly higher than the WHO-recommended
average of 2.0 drugs per prescription.?® The results of this
study also indicated a slightly higher average than a study of 10
developing countries in which a mean of 1.6 drugs was found,
as well as findings from a private sector in Dubai which found a
mean of 2.2 drugs per prescription and 37% of the prescriptions
containing only one drug.*>*° On the other hand, the findings
of this study indicated an improvement over a 2004 study of
all PHC centers in Bahrain, which indicated 3.3 drugs per pre-
scription on average, and only 6.3% of prescriptions with only
one drug.*® However, some developing countries (Indonesia
and Nigeria) had means of 3.3 and 3.8 drugs per perscription.?

Major error omission Age group (years) Total
0-20 21-40 41-60 >60

Name of drug 8 (34.78) 8 (34.78) 5(27.74) 2 (8.70) 23
Dose/strength 13 (30.95) Il (26.19) 16 (38.10) 2 (4.76) 42
Dosage form 27 (22.88) 42 (35.59) 36 (30.51) 13 (11.02) 118
Frequency of dosage 21 (36.84) 16 (28.07) 15 (26.32) 5(8.77) 57
Length of therapy/quantity 41 (49.39) 20 (24.10) 16 (19.28) 6 (19.28) 83
Total 110 97 88 28 323

Note: Data are presented as frequency (percentage).
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This further suggests that the mean number of drugs prescribed
per prescription found in this study is not too high; however, it
is slightly higher than the average number of drugs prescribed
per prescription recommended by the WHO, and so policies
of rational drug use can be adopted to reduce the number of
drugs administered and ensure this does not increase, to avoid
negative drug interactions and unnecessary costs.

In this study, 8.7% (N=86) of drugs were prescribed by
generic names rather than by their brand names. This figure
was lower than that found in Lebanon, which was 2.9%.%!
The reason for this is that physicians in the PHC at BDF
Hospital prefer brand-name drugs over generic drugs. The
physicians in many other countries prescribe a high number
of generic drugs, and those in some countries, such as Niger,*
in fact prescribe only (or almost only) generic drugs. This
is an important point to consider, since generic drugs in the
PHC pharmacy are usually good-quality drugs, and come
from drug manufacturers approved by the US Food and Drug
Administration. It is likely that the high number of prescrip-
tions using brand names is due to patients thinking there is an
advantage of taking brand-name drugs over generic drugs.*

Another issue in the health care system is the overreliance
on antibiotics, which is a hazard for international health.
When antibiotics are prescribed irrationally, it can result in
negative reactions and inappropriate hospital admissions,
which can bring about errors in medication. Previous stud-
ies found that the proportions of prescriptions containing
antibiotics were 45.8% in Bahrain,’® 60.9% in Jordan,*
and 56.2% in Saudi Arabia.** Our study, however, found a
proportion of 28%, which matches the pattern of antibiotic
prescription rates in Europe, for example, Andorra’s rate of
27%,% and the rates in Central and South American countries
such as Guatemala and Ecuador.?” Such low rates indicate that
physicians are knowledgeable about how bacterial resistance
increases if antibiotics are more frequently administered.
However, in the prescriptions containing antibiotics, there
was a high percentage of major omission errors (62%,
N=66), and other types of errors also existed. This suggests
that while the frequency of antibiotics administration is not
a problem, medication errors in prescriptions containing an
antibiotic could have a negative influence on the proper use
of antibiotics. While the error percentages do not demonstrate
the number of errors in separate antibiotic orders (as this was
not measured in this study), the findings still demonstrate
that prescription orders including an antibiotic still contained
some errors. Future studies should look at the frequency and
error rates of antibiotic orders separately to demonstrate
whether antibiotics are being used appropriately.

This study found that minor omission errors comprise
9.9% (N=38) of all errors, with most of them being related
to physician’s stamp. These results roughly matched those
of Al Khaja et al’s study.® A practical way to solve this issue
would be to use an electronic prescription framework.

The proportions of major omission and commission errors
found in our study were 73.6% (N=323) and 9.3% (N=41),
respectively. These differed from another Bahrain study on
PHC,'s which found proportions 0f 93.6% and 6.3%, respec-
tively. One explanation for this difference could be that the
error rates are related to physician’s experience: the hospitals
where the studies took place had different proportions of
family doctors vs. GPs.

This study found that 17.1% (N=75) of prescription
errors were skill-related, with 14.1% (N=62) resulting from
unreadable handwriting. This is another issue that could be
easily remedied by using electronic prescriptions. Our data
on integration errors such as drug—drug interaction and
allergies to drugs were unsatisfactory, and therefore, more
research is needed.

One limitation of this study was that it left out data on
integration errors, which are significant because such errors
have consequences related to drug—drug interactions and drug
allergies. Therefore, more research needs to be done into such
errors. On the other hand, one of the strengths of this study
was that it was performed in a military PHC hospital, and
its measurements of prescription errors can be utilized as a
point of comparison for other studies.

Another limitation is that limited data were collected on
variables which could influence the number of drugs pre-
scribed as well as the error rate. For example, a future study
should collect data on the comorbidities of the patients and
well differentiate between prescribers (e.g. family doctors
vs. GPs).

It should also be noted that much confusion and irrational
drug prescription can be avoided by switching to generic
names of drugs, which would clarify the options for drugs
prescribed, and would lower costs.!* Understanding the
types of prescription errors that occur is important because
medication errors can be very harmful to patients and can
lead to negative effects such as increased hospitalizations and
reduced clinical outcomes.? The results of this study provide
awareness of the existence of prescription errors and the
frequency of the different types of errors. This information
can be used by future studies to identify the causes of these
different types of errors as well as develop interventions
to avoid them; this could in turn address the patient harm
that medication error leads to.> Since prescription errors
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are avoidable,’ it is important to educate physicians about
rational drug use and the dangers of polypharmacy.* In addi-
tion, drug formularies should be available to physicians as
a way of achieving cost-effectiveness. Finally, an electronic
prescription framework can be used to avoid omission errors
and skill-related errors.!

Conclusion and recommendation
This study identified how common various types of prescrip-
tion errors were in the PHC clinics in the BDF Hospital. It
found that 60.2% (N=228) of prescriptions had errors, and
44.3% (N=439) of the prescribed drugs had errors. Both
are unacceptably high levels. A possible way to avoid these
errors is using an improved prescription-writing system (such
as an electronic system), as well as educating physicians on
rational drug prescription.
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