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Abstract Background: Pediatric patients are more vulnerable to the effects of a medication error and may
experience a more serious adverse drug reaction than adults. Dosing errors represent the most common medication
errors that occur in pediatric prescriptions. This study aimed to evaluate the accuracy of drug dosing that prescribed
for children under 5 years by non paediatric specialist physicians in their outpatient clinic setting. Methods: An
observational study was done in a single outpatient pharmacy located in Al - Amria at Baghdad/ Iraq from May to
August 2014. 24 prescriptions to children less than 5 years old from non pediatric physicians were included in this
study. Each prescription will be carefully examined to collect the following data: age and weight of the patient,
diagnosis of the case, the name of the prescribed drugs with their strength, dose, route of administration and
frequency of usage. All children were weighted in the pharmacy. Determination of the accuracy of drug dosing for
each drug in all prescriptions was based mainly on drug dosing that stated in BNF for children. Results: The percent
of correct dosing in the prescriptions of non pediatricians in their outpatient clinics to children below 5 years old is
only 31%. Dosing error was more common (90%) in infants than in older children (64.5%). antibiotics were the
most common class of drugs that prescribed to children, while the highest percent of dosing error was related to
steroid, antipyretic and analgesic prescribing. Conclusion: Dosing error is a common problem in the Rx of non
pediatrician in outpatient clinics for preschool children in general and for infants specially.
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1. Introduction
A medication error can be defined as ‘a failure in the
treatment process that leads to, or has the potential to lead
to, harm to the patient [1]. Medication errors are common
and include: prescribing errors, administration errors,
dosing errors, inappropriate prescribing, inappropriate
route of administration, prescription duplication or even
equipment failure [2]. Medication errors can occur for any
patient and at any age, and such errors have raised
concerns about medication safety [3]. However pediatric
patients are more vulnerable to the effects of a medication
error and may experience a more serious adverse drug
reaction than an adult, due to differences in weight or
body surface area and because of the varying ability to
metabolize and excrete medications [4]. Dosing errors
represent the most common medication errors that occur
in pediatric prescriptions [5,6]. That's why the dosages of
most medicines that prescribed to children should be
adjusted according to their ages and weights [7], to ensure
administering not only the safe but also the effective dose
of the drug. So this study aimed to evaluate the accuracy

of drug dosing that prescribed for children under 5 years
by non paediatric specialist physicians in their outpatient
clinic setting.

2. Methods
A pilot observational study was done in a single
outpatient pharmacy located in Al – Amria at Baghdad/
Iraq from May to August 2014. All prescription that were
given to the responsible pharmacist by the pharmacy
customers were examined to detect the age of the patient
and the physician specialty. Any prescription to a child
less than 5 years old from any physician except
pediatricians was included in this study. A prescription
will be excluded if the child was not present at the time of
interviewing with the pharmacist.
Each prescription will be carefully examined to collect
the following data: age and weight of the patient,
diagnosis of the case, the name of the prescribed drugs
with their strength, dose, route of administration and
frequency of usage. All children were weighted in the
pharmacy. If the diagnosis of the case was missed in the
prescription, then the parents were asked about the
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diagnosis of their child case according to what did they
were told by the examiner physician. Determination of the
accuracy of drug dosing for each drug in all prescriptions
was based mainly on drug dosing that stated in BNF for
children [8].
Statistical analysis was done using Microsoft excel
2007. Discrete variables were presented as number and
percents while continuous variables were presented as
mean ± standard deviation. Chi square test was used to
test the statistical difference among discrete variables; chi
square was measured by an internet based calculator.
http://www.quantpsy.org/chisq/chisq.htm
P values less than 0.05 was considered significant.

3. Results
Table 1 showed the general information about the
prescriptions (Rx) in this study at which 24 different Rx to
children aged under 5 years old were examined, most Rx
come from specialist physicians rather than GP physicians.
Drugs in each Rx were ranged from 1 drug to a maximum
of 4 drugs, with an average of 2.71 drugs. Total number of
drugs that examined was 65 at which most of these drugs

were given orally. Household measures were used in 98%
of cases for the ordered medications. The weight of the
child and the diagnosis of its case were absent in all Rx.
Table 2 showed that the average age of children in this
study was around 2 years and their weight was slightly
more than 12.5 kg. The most common causes for seeking
medical advice for children in this study were common
cold and dermatological problems.
Table 3 showed that antibiotics were the most common
class of drugs that prescribed to children, while the highest
percent of dosing error was related to steroid, antipyretic
and analgesic prescribing.
Table 4 showed that dosing error was more common
(90%) in infants than in older children (64.5%). Drug over
dosing occurred in 60% of cases in children below 1 year,
and in 47% of prescribed drugs for children aged 1 – 5
years. Under dosing for drugs also occurred more
frequently in infants than in older children. Prescribing
unlicensed or not recommended drugs occurred only in the
Rx for children 1 – 5 years old. The percent of correct
dosing in the prescriptions of non pediatricians in their
outpatient clinics to children below 5 years old is only
31%.

Table 1. General information regarding the examined prescriptions (Rx)
Parameter
Total number of Examined Rx
Rx from specialist physicians ( ENT, Dermatologist, …)
Rx from GP physicians
Average number of drugs ordered in each Rx
Total number of ordered drugs in all Rx
Number of ordered orally administered drugs N (%)
Number of ordered parenterally administered drugs N (%)
Number of not examined items (skin creams and nasal drops) N (%)
Household measures used as a measure for orally administered drugs
Writing the diagnosis of the case in the Rx N (%)
Writing the weight of the child in the Rx N (%)
Table 2. General information about the children and their diseases
Parameter
Age of child in years
Weight of child in kg
Diagnosis of the child's case
Common cold and cough
Dermatological problems (impetigo, skin abscess and rash)
Diarrhea
Otitis media and other ear problems
Others
Table 3. Classes of drugs that prescribed to children with their dosing accuracy
Parameter
Total number of drug ordered
Doses administered correctly
Antibiotic N (%)
30/58 (51.7%)
12 (40%)
Antihistamines N (%)
12/58 (20.7%)
2 (16.7%)
Cough and cold preparations N (%)
5/58 (8.6%)
2 (40%)
Analgesic and antipyretics N (%)
3/58 (5.2%)
0 (0%)
Antispasmodic and antiemetic N (%)
4/58 (6.9%)
2 (50%)
Others (steroids and anti-flatulence) N (%)
4/58 (6.9%)
0 (0%)
All drugs
58/58 (100%)
18 (31%)

Parameter
Child under 1 year
1 – 5 year
All children

Table 4. Accuracy of drug dosing according to the child's age
Wrong dose
Over dose
Under dose
Drug is not recommended
6 (60%)
3 (30%)
0 (0%)
23 (47.9%)
4 (8.3%)
4 (8.3%)
29 (50%)
7 (12%)
4 (7%)

Value
24
16
8
2.71 ± 1.04
65
53 (81.5%)
5 (7.7%)
7 (10.8%)
52 (98%)
0/24 (0%)
0/24 (0%)

Value
2.06 ± 1.1
12.54 ± 3.75
25%
25%
17%
17%
16%

Doses administered wrongly
18 (60%)
10 (83.3%)
3 (60%)
3 (100%)
2 (50%)
4 (100%)
40 (69%)

Correct dose

P value

1 (10%)
17 (35.4%)
18 (31%)

0.038
0.000
0.000
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4. Discussion
There are many studies in the world specially in USA
and European countries that focus on dosing error in
pediatric patient in inpatient pediatric wards [9,10],
outpatient pediatric clinics [11] and pediatric emergency
department [12], at which in all these cases the
prescriptions were written by pediatrician, while there is
no focus on dosing errors that done by non pediatricians
except in very few studies, like a one which focus on
errors that done by paramedics in pre hospital setting [13].
So the aim of this study was to explore the accuracy of
drug dosing in the Rx of non pediatric physicians to
children less than 5 years old in outpatient settings. On the
other hand there is little research to detect and prevent
medication errors which can result in significant morbidity
and mortality to children in the Middle East countries and
there is no any study in this regard in Iraq [14], and it may
be that this study is the first one in this regard. This study
focused on Rx for children under 5 years old, because
Children (< 5 years old) were at the highest risk of errors
[15]. In this study most examined Rx were from specialist
physicians rather than GP physicians which may be
attributed to the higher availability of specialist physicians
in outpatient clinics in Baghdad.
Drugs in each prescription were ranged from 1 drug to a
maximum of 4 drugs, with an average of 2.71 drugs, this
finding is different from that in Nigeria at which the
numbers of drugs prescribed per patient per visit were
between 1 and 8 with a mean value of 3.7 [16], this
difference may be attributed to the difference in the age of
children who participated in that study which was up to 12
years while in this study was up to 5 years.
The most common causes for seeking medical advice
for children in this study were common cold, cough,
dermatological problems followed by diarrhea. This
finding is highly acceptable since common cold, cough
and diarrhea among the most common diseases that affect
pre – school children [17]; Furthermore skin infections
like impetigo is a common dermatological disease that
occur in children aged 2 – 5 years [18].
The results of this study showed that antibiotics were
the most common class of drugs that prescribed to
children, similarly it was found that antibiotics are
frequently prescribed to children especially in treatment of
upper respiratory tract infections [19].
This study showed that dosing error is common and
occur in 69% of ordered drugs in the Rx of non
pediatricians in outpatient clinic setting, similarly the most
common types of prescribing errors reported among the
Middle Eastern countries were incorrect dose, wrong
frequency and wrong strength, however the percentage of
dosing errors that were reported during medication
prescribing was ranged from 0.15 % to 34.8 % of the
prescriptions [14]. These percentages are much lower than
that found in this study which may be due to the different
inclusion criteria of this study at which only prescriptions
of non pediatric physicians were included while in those
studies dosing error was measured for prescription to
children from pediatric physicians. Additionally
physicians in this study didn't measure patient weight, and
it is well known that dispensing a pediatric prescription
accurately requires additional information not commonly

63

found on a prescription for an adult, most notably the
weight of the patient [20]. Furthermore dosing of 98% of
ordered drugs in the examined prescriptions were in
household measures, and since household teaspoons
measure anywhere from 2.5 to 7.8 mL (21) which means
an additional dosing error may occur during the
administration of the drug to the child by the parents.
Table 4 showed that dosing error occurred in 90% of
ordered drugs for infants (below 1 year) while dosing
error occurred in 64.5% of ordered drugs for children 1 –
5 years old. Similarly in Saudi Arabia dosing errors occur
more frequently in infants than in older children (10).
Drug over dosing occurred in 60% of cases in children
below 1 year, and in 47% of prescribed drugs for children
aged 1 – 5 years. This may be because infants are usually
requiring less dosing than older children on the basis of
body weight and since body weight not measured by all
participated physicians, additionally household measures
were used in 98% of cases, so this may result in the higher
percent of drug over dosing in infants rather than older
children. Prescribing unlicensed or not recommended
drugs occur in Rx for children 1 – 5 years old. Similarly in
many other studies unlicensed drugs were usually
prescribed to children (22).
Limitations of this study include a single pharmacy
center for collection of the research data base with a small
sample size, so further studies in many pharmacies at
different sites of Baghdad with larger sample size are
necessary to confirm the results of the current study.
In conclusion, dosing error is a common problem in the
Rx of non pediatrician in outpatient clinics for preschool
children in general and specially for infants.
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