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Abstract
Aim: Aim of this study is to determine the levels of knowledge related with drug administration and drug administration errors 
of nurses who care for pediatric patients.
Material and Methods: The study data were obtained from the nurses who were working in the departments of pediatrics in 
two education and research hospitals in the province of İstanbul and who accepted to participate in the study. The question-
naire form of the study was established by the investigators in accordance with the experiences and literature information. A 
total of 31 questions related with drug preparation, calculation and administration together with the general working proper-
ties of the individual were filled out by face to face interview. The data were evaluated using percent and chi-square tests. The 
study was initiated after ethics committee approval was obtained from Şişli Hamidiye Etfal Education and Research Hospital 
(365/2013).
Results: The study was conducted with 98 nurses who accepted the questionnaire. The education levels of the participants were 
as follows: undergraduate (48%), high school (32.7%), associate degree (12.2%), master’s degree (6.1%) and postgraduate (1%). 
It was found that 88.8% of the participants worked in a patient-centered fashion and 11.2% worked in a work-centered fashion. 
The frequency of interruption/distraction during preparation of treatment was found to be 92.9%. It was found that the fre-
quency of checking by two people during preparation or administration of high risk drugs was 64.3% and the conditions under 
which drugs should be kept were found to known correctly with a rate of 76.5%. It was found that undergraduate healthcare 
workers were more successful in converting units (p= 0.000). It was found that powder weight of drugs was considered with a 
rate of 85.7% in calculation. 

Conclusions: Conclusively, it was found that nurses who worked in pediatric wards did not receive a standard education in 
terms of drug administration and preparation. It was found that undergraduate nurses were more successful in calculating 
doses, the process of drug preparation was interrupted with a rate of >90% and the rate of checking by two people was low. 
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Introduction

The most commonly observed error in the hospital 
setting is related with medication administration (1). 
Medication administration error is defined as any pre-
ventable event which occurs in the time period which 
starts with supply of a medication and includes the 
follow-up period after administration (2). The risk is 
higher in drug administrations in the childhood age 
group compared to adults. Many factors including re-
constitution, preservation and interaction with other 
fluids in addition to inappropriate commercial format 
of the drugs which will be used in the childhood age 
group predispose to errors. 

Nurses constitute the most important element in no-
ticing and preventing the errors in order to decrease 
the risks in the process of administration of drugs to 
children (3). In our country, nurses are responsible for 
preparation and administration of drugs after the or-
der is given in all therapeutical institutions (4). Since 
nurses are responsible of having information about 
drugs, drug preparation, checking drugs, administra-
tion of drugs and assessment of therapy, they should 
be continuously educated throughout their career (5). 

In our study which was planned as a descriptive study, 
it was aimed to determine the level of knowledge re-
lated with drug administration and drug administra-
tion errors and to assess the relation of the data ob-
tained with the demographic properties.

Material and Methods

The study was conducted in a cross-sectional and de-
scriptive fashion in two education and research hos-
pitals in the province of İstanbul between April 2013 
and May 2013. A total of 98 nurses who were on duty 
on the days when the data were collected and who ac-
cepted to participate in the study were included in the 
study. The study was inititated after approval was ob-
tained from the ethics committee of Şişli Etfal Train-
ing and Research Hospital (365/2013).

In collection of the data, a questionnaire form de-
veloped in the light of expert opinions and the in-
formation related with the subject in the literature 
was used by the investigators (two specialist nurses 
and two specialist physicians). The identity infor-

mation of the participants were not included in the 
questionnaire. Interviews were conducted with the 
ones who accepted the questionnaire voluntarily. 
The questionnaire form prepared by the investiga-
tors was composed of a total of 31 questions 7 of 
which were related with the demographic properties 
of the individual, 6 of which were related with the 
work division, 8 of which were related with the level 
of kowledge of drug preparation, calculation and 
administration and 10 of which were related with 
medication administration errors and its prevention. 
The data obtained as a result of face to face interview 
performed by the investigators with the nurse who 
accepted the study were recorded.

Study group
The nurses who worked in the Department of Pediat-
ric Emergency, Pediatric and Neonatology clinics and 
Pediatric Surgery clinics which served the pediatric 
patient group were included in the study.

Definitions
Duty-centered work: This explains the study system 
performed by providing work distribution between 
nurses by specifying the duties to be performed in a 
clinic (fluid preparation, administration of antibiotics, 
patient care, etc.). 

Patient-centered work: This explains the study system 
in which the patients inside a clinic are distributed 
to nurses during the work period and all duties (fluid 
preparation, administration of antibiotics, patient 
care, etc.) related with these patients are performed 
only by the nurse who is responsible. 

Statistical analysis
The data obtained were assessed using Statistical 
Package for the Social Sciences (SPSS) 11.5 program. 
The descriptive statistics of the general properties and 
findings were given as percentages. In comparison of 
the data, chi-square test and Fisher’s exact test were 
used for non-variable measurements and a p value of 
<0,05 was considered statistically significant.

Results

The study was conducted with 98 nurses who accepted 
the questionnaire. The flowchart of the study is given 
in Figure 1. Six of the participants (6.1%) were male. 
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The distribution of the education status was as fol-
lows: undergraduate 48%, high-school 32.5%, associ-
ated degree 12.2%, graduate degree 6.1% and post-
graduate 1%. The distribution of the work divisions 
was as follows: Neonatology clinic 44.9%, Department 
of Pediatric Emergency 26.5%, Pediatric clinic 18.4% 
and Pediatric surgery clinic 10.2%. The distribution of 
the total time of work of the participants in the career 
and in pediatric clinics is presented in Table 1. 

When the infrastructure related with the work divi-
sions of the participants was examined, it was found 
that 53.1% of the clinic wards had no treatment prep-
aration room, while a washbasin was present in all 
clinic wards with a treatment room. It was found that 
88.8% of the participants worked in a patient-cen-
tered fashion and 11.2% worked in a duty-centered 
fashion and a calculator was not used with a rate of 
22.24%. A response of “yes” was given to the ques-
tion of “does interruption/distraction in the stage of 
treatment preparation occur during preparation of 
treatment?” with a rate of 92.9%. It was found that the 
rate of checking by two individuals while preparing or 
administering high-risk drugs was 64.3% and the con-
ditions of appropriate storage for drugs were known 
with a rate of 76.5%. No relation was found between 
cheking by two individuals and the total working time 
and the working time in pediatric wards (p=0.255 and 
p=0.923, respectively).

While all participants knew the order of weight mea-
surements and conversion of 1 gram to milligrams in 
calculation of doses, an error rate of 13.3% was found 

in conversion of milligram to microgram. It was found 
that undergraduates were more successful in convert-
ing units (p=0.000). The relation of the education level 
of the nurses and knowledge and attitudes in drug ad-
ministration is presented in Table 2.

It was found that the definition of intravenous drug 
concentration was known correctly with a rate of 
49% and use of the powder weight in calculation 
was known with a rate of 85.7%. Our question re-
lated with the conditions where drug incompatibil-
ity might be present was answered correctly with a 
rate of 64.3% and the questions related with drug 
incompatibility prevention methods were answered 
correctly with a rate of 68.4%. It was found that the 
question related with preparation of an oral drug 
which is commonly used in pediatric patients and 
which should be reconstituted was answered cor-
rectly with a rate of 79.6%. The methods used by the 
participants as assistive sources in drug administra-
tion are presented in Figure 2. 89% of the nurses 
were reported to stop infusion and reported the issue 
to the physician when an error was found at the time 
of prescription or administration of drugs. It was 
found that the conditions which would lead to error 
related with doses of administration on the medi-
cation chart were known with a rate of 60.2% in the 
open-ended question included in the questionnaire. 
It was found that the time of working in pediatric 
clinics and total working times of the nurse did not 
have an impact on the level of knowledge of erro-
neous conditions related with administration doses 
(p=0.722 and p=0.670, respectively). The relation of 
the total working times and the working times in the 
pediatric wards and the information and attitutes re-
lated with drug administration is presented in Table 
3. The open-ended question “what are the adminis-
tration errors observed in the last one year?” was an-

Table 1.	 The distribution of the participants by the total wor-
king time in the career and pediatric clinics

	 Total working 	 Working time in 
	 time	 pediatric clinics
Working time	 n %	 n %
<2 years	 32 (32.7)	 46 (46.9)

2-5 years	  24 (24.5)	 25 (25.5)

5-10 years	 25 (25.5)	 22 (22.5)

>10 years	 17 (17.3)	 5 (5.1)Figure 1.	 The flowchart of the participants

The total number of nurses  
working in the targeted  

divisions: 155

Unreached  
(on duty, permitted):  

22

*The ones who 
did not accept the 

questionnaire:
 35

98
The total number of 
individuals constituting 
the study

*Most of the ones who did not accept the questionnaire stated that they 
did not participate because they did not have enough information
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swered as set portion calculation error (47.9%), drug 
concentration (30.6%) and dose error (29.5%).

Discussion

It has been reported that 20% of medication admin-
istration errors which occur in hospitals are drug ad-
ministration errors, 39% of drug administration errors 
occur at the time of prescription and order, 38% occur 
at the time of drug administration, 12% occur at the 

time of drug preparation and 11% occur at the time 
of recording (6). The most common errors in drug ad-
ministrations include administration of wrong doses, 
missing a dose and wrong administration speed (7-9). 
It has been reported that drug administration errors 
have a significant place among medical errors which 
increase health expenditure and lead to morbidity and 
mortality (10).

There are no sufficient data related with drug admin-
istration errors in children. The frequency of drug 
administration errors is higher in pediatric patients 
compared to adults (11). The harming potential of 
drug errors is higher in children compared to adults. 
The most important factor which increases the possi-
bility of error related with drugs in children includes 
the fact that the doses of drugs are calculated dif-
ferently according to the age, gestational age, body 
weight and surface area of the child (3). The facts that 
the same drug has differenet doses, most pediatric 
drugs are awailable in fluid or adult forms increase 
the risk of error (3). In administration of drugs, the 
role of the nurse is not only administering drugs as 
prescribed. The nurse should have information about 

Table 2.	 The relation between the education levels of the nurses and their knowledge and attitutes related with drug  
administration

			   Education level
	 High-	 Associate 
	 school	 degree	 Undergraduate 	Postgraduate 	 Total 	 p
Number of nurses, n (%)	 32 (32.7)	 12 (12.2)	 47 (48)	 7 (7.1)	 98 (100)	

Using calculator in calculating  
doses, n (%)	 23 (71.8)	 10 (83.3)	 38 (80.8)	 5 (71.4)	 76 (77.6)	 0.740

Interrupting in the stage of treatment  
preparation, n  (%)	 30 (93.7)	 11 (91.6)	 43 (91.4)	 7 (100)	 91 (92.9)	 1.000

Checking by two individuals in preparation   
of high risk drugs, n (%)	 20 (62.5)	 10 (83.3)	 30 (63.8)	 3 (42.8)	 63 (64.3)	 0.356

Knowing the rules of drug storage, n (%)	 23 (71.8)	 11 (91.6)	 34 (72.3)	 7 (100)	 75 (76.5)	 0.264

Able to convert drug dose  
units to each other, n (%)	 25 (78.1)	 8 (66.6)	 47 (100)	 5 (71.4)	 85 (86.7)	 0.000

Able to calculate doses after  
drugs are reconstituted, n (%)	 29 (90.6)	 10 (83.3)	 38 (80.8)	 7 (100)	 84 (85.7)	 0.533

Knowing the relation between drug   
administration routes and drug  
incompatibilities, n (%)	 18 (56.2)	 8 (66.6)	 31 (65.9)	 6 (85.7)	 63 (64.3)	 0.542

Reporting the physician in case of  
administration of inappropriate dose, n (%)	 28 (87.5)	 12 (100)	 40 (85.1)	 7 (100)	 87 (89)	 0.572

Knowing the drug prescription errors  
on the card of treatment, n (%)	 18 (56.2)	 5 (41.6)	 30 (63.8)	 6 (85.7)	 59 (60.2)	 0.266

Figure 2.	 The rates of usage of assistive codes in drug administ-
rations 
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the drug given, administer the drugs in a correct and 
safe way, observe and interprete the response of the 
patient to the drug and educate the patient about the 
drug (12).

It has been reported that the causes of occurence of 
drug errors primarily include distraction of the inter-
est of the nurse during drug administration and in-
terruption of the work (13). The other causes include 
insufficient number of nurses and lack of cheking 
the drug for two times (13). In our study, it was found 
that treatments were interrupted because of different 
causes in the drug preparation and administration pe-
riod in a significant portion of the participants (92.9%) 
and the frequency of checking the drug for two times 
was 64.3%. Therefore, it was concluded that the po-
tential of drug administration error was high in the 
present study group.

The powder volume is the difference between the 
amount of fluid added to a vial to reconstitute a drug 

and the final amount of fluid. If the dry powder vol-
ume is not considered in children, the drug dose pre-
pared may be lower than the ordered dose and lead 
to dosing error. To prevent dosing errors the nurse 
should keep the dry powder volume in mind in ad-
ministration of vial drugs. It has been reported that 
the dry powder weight is not calculated with a rate of 
86.7% in our country (14). In our study which included 
only the nurses who cared for children, the rate of cal-
culating dry powder weight was found to be 85.7%. 
This supports the view that pediatric nurses are more 
sensitive in calculating powder volume. 

The American Society of Health-System Pharmacists 
(ASHP) reported that drug administration errors in-
cluded neglect, giving overdose, erroneous prepara-
tion of drugs, administration of a wrong dose, admin-
istration of a wrong or defected drug, administration 
of drugs by a wrong route and with a wrong speed 
(15). In a study conducted with these criteria, the most 
common error in antibiotic administration in our 

Table 3.	 The relation of the total working times and working times in pediatric clinics of the nurses with the knowledge and attituted related 
with drug administration

			  Total working time			       The working time in pediatric clinics
											           Total
Time (years)	 <2 	 2-5 	 5-10 	 >10	 p	 <2 	 2-5 	 5-10 	 >10 	 p	 n (%) 
Number of nurses, n (%)	 32 (32.7)	 24 (24.5)	 25 (25.5)	 17 (17.3)		  46 (46.9)	 25 (25.5)	 22 (22.5)	 5 (5.1)		  98 (100)

Using calculator in 	 24 (75)	 20 (83.3)	 19 (76)	 13 (76.5)	 0.677	 32 (69.5)	 21 (84)	 18 (81.8)	 5 (100)	 0.363	 66 (77.6) 
calculating doses, n (%)

Interrupting in the stage of 	 29 (90.6)	 21 (87.5)	 25 (100)	 16 (94.1)	 0.348	 41 (89.1)	 23 (92)	 22 (100)	 5 (100)	 0.451	 91 (92.9) 
treatment preparation, n  (%)

Checking by two individuals	 21 (65.6)	 19 (79.1)	 14 (56)	 9 (52.9)	 0.255	 30 (65.2)	 17 (68)	 13 (59.1)	 3 (60)	 0.923	 63 (64.3) 
in preparation of  
high risk drugs, n (%)

Knowing the rules 	 23 (71.8)	 18 (75)	 20 (80)	 14 (82.3)	 0.708	 31 (67.3)	 21 (84)	 19 (86.4)	 4 (80)	 0.275	 75 (76.5) 
of drug storage, n (%)

Able to convert drug dose 	 26 (81.2)	 21 (87.5)	 23 (92)	 15 (88.2)	 0.411	 38 (82.6)	 22 (88)	 20 (90.9)	 5 (100)	 0.815	 85 (86.7) 
units to each other, n (%)

Able to calculate doses after 	 26 (81.2)	 22 (91.6)	 23 (92)	 13 (76.5)	 0.184	 38 (82.6)	 22 (88)	 20 (90.9)	 4 (80)	 0.735	 84 (85.7) 
drugs are reconstituted, n (%)

Knowing the relation between 	 21 (65.6)	 10 (41.7)	 19 (76)	 13 (76.5)	 0.031	 29 (63.1)	 13 (52)	 17 (77.3)	 4 (80)	 0.307	 63 (64.3) 
drug administration routes and  
drug incompatibilities, n (%)

Reporting the physician 	 29 (90.6)	 19 (79.1)	 23 (92)	 16 (94.1)	 0.300	 39 (84.7)	 22 (88)	 21 (95.5)	 5 (100)	 0.610	 87 (89) 
in case of administration   
of inappropriate dose, n (%)

Knowing the drug prescription 	 22 (68.7)	 13 (54.1)	 13 (52)	 11 (64.7)	 0.670	 29 (63.1)	 14 (56)	 14 (63.6)	 2 (40)	 0.722	 59 (60.2) 
errors on the card of treatment, n (%)
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country was reported to be dosing error (40%) (4). In 
a study including nursing students, the rate of drug 
administration error was reported to be 14.3% and a 
wrong dose was administered with a rate of 4% (16). 
In our study, the most common errors were found to 
include lack of calculation of set portion and errors 
related with drug concentrations and dosage similar 
to the other studies reported. 

Studies have reported that the units and abbreviations 
used by physicians while writing drugs on the card 
of treatment predispose to drug administration er-
rors (3). Abbreviations including D5 (5% dextrose), IU 
(unit), μg (microgram) and using comma in unneces-
sary places mathematically (5 or 1.0) increase the risk 
of occurence of errors. In our study, it was found that 
this was known with a rate of 60%.

Conclusively, it was found that the nurses working in 
pediatric divisions did not receive a regular training 
in relation with drug administration and preparation. 
It was found that undergraduates were more success-
ful in dose calculations, the treatment preparation 
process was interrupted with a rate of above 90%, the 
rate of checking by two individuals was low and the 
most common error was lack of calculation of the set 
portion. In the childhood age group, administration 
of drugs at accurate doses and at appropriate times 
is vital. In planning of treatment, the highest level 
of education should be targeted for nurses. Specifi-
cation of the present status in planning in-service 
training will be directive for future adjustments. 
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