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Introduction
A drug administration error was defined as any discrepancy 

between printed or handwritten prescribers’ orders and drug delivery 
to the patient, or deviation from a prescriber's valid prescription, 
official pharmacopeia or manufacturer’s literature. Administration 
errors were classified into wrong timing; that is greater than one hour 
difference compared with the ordered time [1], wrong dose (quantity), 
wrong drug, wrong frequency, wrong duration and wrong route. 
Many drugs used in paediatric units are either unlicensed or used 
off-label [2]. The need to prepare dilutions or to open capsules may 
increase the risk of drug administration errors [3]. When computing 
drug doses, health care personnel may make mistakes, which may be 
life threatening [4]. In paediatric units, the physiological immaturity 
and widely variable body weight of the patients may increase the risk 
and impact of errors. The incidence of medication errors and the risk 
of serious errors occurring in children are significantly greater than 
in adults. In USA alone, it was estimated that 100-150 deaths occur 
annually in children due to medication errors [5]. Studies by Freyn 
[6], King [7] and Miller [8] showed the rate of medication errors in 
paediatric practice as follows: 3-37% prescribing, 5-58% dispensing 
and 72-75% administration errors. The household administration of 
liquid dosage form has been identified as one of the important factors 
contributing to medication error in paediatric patients [9]. Teaspoons 
used at home vary greatly in size, causing many children to be under-
dosed [10]. Since about 72% of the drugs were prescribed as syrups, this 
is an area of major public health concern [11].

Despite the awareness that paediatric patients are at increased risk 
for medication errors [12], little is known about their drug utilization 
and epidemiology of these errors. Much of the studies on drug 
utilization focused on general outpatient, few have been conducted in 
the paediatric setting and even fewer have concentrated on medication 
errors [13].  With our understanding of the problems and solutions of 
patient safety growing daily, it has become clear that the prescription, 
dispensing and administration of medication represent a substantial 
portion of preventable medical errors that occur in paediatric. The 
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Abstract
Drug administration practice of mothers from 20 facilities (12 primary and 8 secondary) in northwestern Nigeria 

were assessed prospectively with the aim of identifying the type, frequency and potential clinical significance of 
drug administration errors in paediatric outpatients. The data was analyzed and errors classified according to 
National Coordinating Council for Medication Error Reporting and Prevention taxonomy. Educational interventions 
were designed and administered to mothers of 10 (6 primary and 4 secondary) least performing facilities, while the 
remaining 10 facilities acted as control. The percentage of the parents that claimed to knew the correct dosage 
were relatively high (78% to 93%) and differ significantly between the secondary and primary facilities. Further 
assessment shows that the dose of the drugs dispensed, the time/frequency of administration, and the duration of 
use were not known by 68.2% (330/484), 63.0% (305/484), and 12.0% (58/484) of the mothers respectively. The 
overall total possibility of the drug administration errors significantly reduced in the right direction (p<0.0005; d=4.27) 
after the intervention.
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objective of this study was to identify the type, frequency and potential 
clinical significance of drug administration errors in paediatric 
outpatients with a view to intervening.

Materials and Method
Study design

The study was a cross sectional prospective survey involving twenty 
public health care institutions selected from Kano State by stratified 
random sampling using senatorial district as stratum. In each senatorial 
district, two secondary and four primary public health facilities were 
selected by simple random sampling using balloting system. Also the 
only available paediatric specialist and teaching hospitals were added 
to make-up the twenty facilities. After sampling, ten (four secondary 
and six primary) facilities were purposely selected to receive the 
intervention while the remaining acted as control.

Inclusion and exclusion criteria

The subjects included in this study were mothers that brought 
patients of either sex, aged 11 years or below with general illness. 
Mothers that present patients to the health care facilities for follow-up 
of chronic diseases or to receive services such as vaccination, and other 
specialized care services were excluded from the study sample.

Data collection 

Consents of mothers that brought children to the selected facilities 
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were sought at the point of exit. Those that accepted were recruited into 
the study and were asked whether they knew how to administer the 
drugs dispensed to their wards or not, the ones that claimed to know 
the correct dose were enlisted while the remaining were excluded. The 
data was collected in two waves:

(a) Pre-intervention (Baseline): Each mother was requested to (1)
identify the drugs dispensed to her child from mix of other drugs, (2) 
state the route administration of each drug, (3) mentioned the times 
and number of days that each drug will be given and (4) mothers were 
provided with paracetamol syrup and all other requirements including 
a medium-sized teaspoon, at no cost. They were requested to measure 
one dose (5ml) three times the way they would normally do at home. 
After each pour, the quantity was withdrawn and measured using a 
syringe, the average was recorded. For the purpose of this study, failure 
to identify the right drugs, state right route, right duration, right time 
(schedule time ± one hour) and measure right q Nigeria uantity 4.75ml 
to 5.25ml (5 ml ± 5%) were considered as potential administration 
errors. The errors were calculated as percentages and classified 
according to standardized taxonomy of classifying errors [14].

For the purpose of this study, request for clarification or expression 
of doubt before any aspect of the drug administration practice was 
considered as category A error, while an error that was intercepted 
during the administration practice was categorized as B error. Errors 
that involved non-antimicrobial drugs and/or drugs with wide 
therapeutic range were considered as category C error and where an 
antimicrobial drug or drug with narrow therapeutic index was involved 
it was categorized as D error. When several errors were made during 
the same administration were counted as one and the highest level of 
severity that applies during the course of the event was selected as the 
outcome category.

(b) Post-intervention: mothers were allowed to rest for 30
minutes during which the pre-intervention (baseline) data was 
analyzed; areas that need intervention identified and appropriate 
interventions administered. The baseline procedure was repeated prior 
to the intervention in the control facilities and 15 minutes after the 
intervention in the intervention facilities. 

(c) Intervention Description: Mothers were trained on good
drug administration skills and enlightened about consequences of 
medication errors and importance of adhering to dosage regimens. 
They were showed what a 5 mL dose looked like and the meanings of 
twice daily, thrice daily etc in terms of hours. 

(iv) Statistical Analysis

The percentage error (pE) was calculated as the number of
administrations with one or more errors (nE) divided by the total 
number of observed drug administration (nA) times 100. Data collected 
was entered into HP laptop and coded. Analysis was carried out using 
Microsoft excel 2007 and SPSS version 15; values were express as mean 
± SEM. Drug administration errors were computed and compared 

between the primary and secondary facilities by Student’s t-test. To 
evaluated the impact of the intervention, the difference (net gain scores) 
was computed by subtracting the mean difference (gain scores) of the 
control group (post minus pre) from mean difference (gain scores) of 
the intervention group as suggested by Tumwikirize et al. [15]. Plus 
sign (+) indicates increase and negative sign (-) signifies decrease. 
Secondly, mean differences of control and intervention groups were 
compared using unpaired Student’s t-test [16,17] and values of p<0.05 
were considered statistically significant. Thirdly, to know if an observed 
difference is not only statistically significant but also important or 
meaningful, effect size [18] was calculated for each indicator. Cohen’s 
effect size (d) was determined by mean difference of intervention 
group (m1) minus mean difference of control (m2)/pooled standard 
deviation. By convention the subtraction (m1-m2), was done so that 
the difference is positive if it is in the direction of improvement or in 
the predicted direction and negative if in the direction of deterioration 
or opposite to the predicted direction. Cohen’s d<0.2=trivial effect; 
0.2-0.4=small effect; 0.5-0.8=moderate effect; >0.8=large difference 
effect.

Result
During the study, 484 drug administration practices by 242 

mothers were assessed. The percentage of the mothers that claimed to 
knew the correct dosage were relatively high (78% to 93%) and differ 
significantly between the secondary and primary facilities (Table 1), 
but this does not necessarily reflect reality because the response “Yes or 
I know the dose” was accepted as positive answer.

Further assessment of knowledge of those mothers that claimed 
to know the dose of drugs dispensed in relation to the quantity to 
administer, the time/frequency of administration, and the duration of 
use were not known by 68.2% (330/484), 63.0% (305/484), and 12.0% 
(58/484) of the mothers respectively (Table 2).

These errors occurred for more than 90% pre-intervention ally but 
significantly reduced in the right direction (p<0.0005; d=4.27) after the 
intervention (Table 3). 

Discussions
About 90% and 80% of parents in the secondary and primary health 

care facilities respectively claimed to know the correct dosage schedule, 
and significant (p<0.05; d=1.22) increase was recorded in secondary 
facilities after the intervention. These figures, though higher than 55% 
to 68.3% reported in Bangladesh [19], Burkina Faso [20], Cambodia 
[21] and Indian [22], did not necessarily reflect reality since the
response “Yes, I know the dose” was accepted as positive answer. The
claim was proved wrong after the drug administration error analysis.

Assessment of possibilities of drug administration errors proved 
most parents that claimed to have adequate knowledge on dosage 
schedule wrong. This was evidenced by the high value of 88.5-100% 
total errors obtained in the both secondary and primary facilities before 

Control group Intervention group Group comparison
Pre Post Pre Post Diff P Value Effect Size

Sec. (n=4) 93.18 ± 2.80 92.65 ± 2.70 85.35 ± 1.46 89.75 ± 1.11 4.93 0.03a 2.46***
Pri. (n=6) 78.12 ± 1.183 80.85 ± 1.842 79.95 ± 2.750 84.48 ± 1.721 1.80 0.44ns 1.02***

Overall (n=10) 84.14 ± 2.75 85.57 ± 2.41 82.11 ± 1.89 86.59 ± 1.37 1.43 0.04a 1.76***

Group comparison: Difference (-)=decrease and (+)=increase; P value–ns–not significant; a=<0.05; b=< 0.005; c=< 0.0005; Effect size (Cohen’s d)-* =0.2-0.4 (small); 
**=0.5-0.8 (medium); ***=>0.8 (strong); (+)=improvement, (-)=deterioration;
Facilities comparison P value–0=not significant; 1=<0.05; 2=<0.005; 3=< 0.0005.

Table 1: Percentage of parents who claimed to have adequate knowledge.
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the intervention; however significant (p<0.0005; d=4.27) improvement 
was observed after the intervention. Previous studies reported 67% [23] 
and 72-75% [8]. 

More than 60% of the parents could not measure 5 ml correctly; 
about 47% overdosed while the remaining under-dosed. The 
consequences of a single dosing error may be minimal. But these 
types of overdosing and under-dosing errors are likely to accumulate 
especially in children that were administered drug(s) every four to 
eight hours for several days and accounted for some of the C and D 
errors recorded in this study. Other causes of C and D errors observed 
were the inability of parents to state the administration time precisely 
i.e. every 6, 8 or 12 hours for qds, tid and bd) and the number of days
the drugs should be given accurately. Most parents (>60%) would
have given the drugs within 12 hours irrespective of the frequency
of dosing interval (8 am to 8 pm); this could lead to development of
resistance and treatment failures.  Look-alike, anxiety and inadequate
information from the health care providers could be the cause of
the errors recorded. With proper training, parents can dose liquid
medication accurately, understand and adhere to correct dosing timing 
and duration as evidenced in the result obtained after the intervention.

Conclusion
This study provides insights into the drug administration practice 

in paediatric outpatient departments in Kano, Nigeria. Though drug 
administration errors were extremely frequent in this study, and 
many had more than one error, the intervention resulted to significant 
decrease the possibilities of drug administration error. 
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