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ABSTRACT

Objective: Medication errors are important concerns in terms of patient safety. Dose calculation skills contribute to medication 
errors. The aim of this study is to evaluate the calculation skills and self-ratings of nursing students.
Method: Four multiple-choice questions with five alternative responses were asked and an electronic questionnaire form was 
used for the assessment of their perceptions of their self-competencies.
Results: The rates of correct answers to the questions varied between 20% and 63%. In their self-assessments, 26.4% of them 
stated that they had sufficient dose calculation skills.
Conclusion: The results of the study showed that skills should be improved. Drug dose calculation skills should be improved, 
and further education should be provided on this issue.
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ÖZ

Amaç: İlaç hataları, hasta güvenliliği için önemlidir. Doz hesaplama becerileri ilaç hatalarına neden olabilir. Bu çalışma hem-
şirelik öğrencilerinin ilaç doz hesaplama becerilerini değerlendirmeyi ve yeterliliklerinin öz değerlendirmelerinin araştırılması-
nı amaçlamaktadır.
Yöntem: Dört adet beş seçenekli çoktan seçmeli soru soruldu ve kendi yeterliliklerini algılamalarını değerlendirmek için elekt-
ronik form kullanıldı.
Bulgular: Doz hesaplama sorulara doğru cevap % 20 ile% 63 arasında değişmekteydi. Öz değerlendirmelerinde, % 26.4’ü doz 
hesaplama becerileri için yeterli olduğunu belirtti. 
Sonuç: Çalışmanın sonuçları becerilerin geliştirilmesi gerektiğini göstermiştir. İlaç dozu hesaplama becerilerinin arttırılması ve 
daha fazla eğitime ihtiyaç vardır.

Anahtar kelimeler: farmakoloji, eğitim, ilaç hatası
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INTRoDuCTIoN

Patient safety is an important concern that dates 
back to the first declaration of “primum non nocere”. 
Medication errors are reported to cause more deaths 
from motor vehicle accidents, breast cancer, or 
workplace injuries (1). To increase patient safety and 
decrease medication errors; all integrated medicati-
on delivery process from prescribing, transcribing, 
dispensing to administering medications is under the 
microscope (2). There are many factors that may lead 
to medication errors. Lack of knowledge of prescri-
bing skills, lack of pharmacological knowledge of 
physicians and nurses, poor compliance with drug 
prescribing and administration guidelines, lack of 
reporting of medication errors, heavy workload and 
being new staff, factors related to communication 
between health care professionals can result in a 
medication error (3). In England and Wales, medicati-
on incident reports represented 9.68% of all patient 
safety incidents and 15% of medication incidents 
were about the incorrect dosages (4). In Middle East 
countries incorrect dosage is also found to be within 
the most common types of errors (3). Medication 
errors may stem from primarily physicians and nur-
ses. Wrong dosages are reported to be in the context 
of nurse- related medication errors. 

In Maltepe University School of Nursing curriculum, 
nursing-specific pharmacology lectures take two 
hours a week as a one-semester course in the second 
year, totaling 28 hours. Students have the opportu-
nity to take this course in different years. The con-
tent of drug dose calculation is included in the pre-
graduate pharmacology course.

In this study, it was aimed to evaluate the dose cal-
culation of the nursing students and also to investi-
gate their self-ratings of their competence.

MATERIALS and METHoDS

The was a retrospective descriptive study in Nursing 
Pharmacology Course in Maltepe University. To 
determine the dose calculation skills, students in the 
first, second and fourth-years at the School of 
Nursing who took the Nursing Pharmacology Course 
were evaluated. 

Nursing students were asked four multiple choice 
questions with five alternative responses about eva-
luating their dose calculation skills in their final 
exam. The questions were prepared in accordance 
with a previous study in this field (5). The answers 
were provided with optical forms. Marking the right 
choice among the five-choices was considered as 
“correct”, marking other than the correct choice as 
“incorrect”. Questions left blank were considered 
unanswered. Correct response rates were calcula-
ted, and results were evaluated retrospectively. 
Students’ answers to multiple-choice questions were 
evaluated anonymously. The correct and incorrect 
answers of the students were calculated by using 
descriptive statistical methods and their frequencies 
were calculated using SPSS 25. The participation rate 
was calculated by dividing the number of surveys by 
the total number of students. 

An electronic questionnaire form consisting of eigh-
teen questions was constructed to maintain the 
feedback about the course. The self-rating of compe-
tence in dose calculation was included in the questi-
onnaire. A Likert scale was used to rate responses 
obtained. The link of the electronic questionnaire 
was announced to the class by the student represen-
tative. In the self-assessment of their competence, 
no information was received about the respondent. 
Participation in the electronic questionnaire was 
based on volunteriness. The study was performed in 
compliance with the guidelines of the Helsinki 
Declaration.

RESuLTS

A total of 120 nursing students attended the final 
examination. The examination consisted of forty 
questions. Four multiple-choice questions on dose 
calculation skills were responded correctly by 60%, 
20%, 59%, and 63% of the respondents according to 
the question order. The highest accuracy rate was 
related to the calculation of the dose of oral antibio-
tics used in childhood. Total dose of insulin dose was 
correctly indicated in %60 of the responses. Morphine 
related question was responded incorrectly at a rate 
of %80 and 9 students even did not answer this 
question.

Self-rating of electronic questionnaire response rate 
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was 65% (n=74). Self-rated competency in dose cal-
culation skills was 31.9% (n=23) Eighteen (25%) par-
ticipants indicated that they felt themselves comple-
tely incompetent. While  12 (9.7%) respondents had 
no idea about the subject (“undecided group”), and 
12 participants indicated that they felt themselves 
completely competent

DISCuSSIoN

Nursing education at a university level has been star-
ted in 1955 in Turkey (6). Turkey was reported to be 
one of only five European countries providing a basic 
university-level nursing education with Belgium, 
England, Greece, and Iceland (7). In Turkey nursing 
education is regulated with national and internatio-
nal guiding principles; and curriculum of nursing 
education involves 4,600 hours of theoretical and 
practical training (6,8). A total of 26 hours in pharma-
cology courses may not be sufficient to teach adequ-
ately all aspects of the medications. Since it is very 
important for nursing practice, it is suitable to be 
included not only in pharmacology course content 
but also in other courses. Drug dose calculation sho-
uld be included in different course titles. There sho-
uld be a better correlation between nursing educati-
on outputs and needs in nursing practices.

The rates of correct answers to the second question 
asked in the exam were at the lowest level with 20%, 
and to the fourth question were at the highest level 
with 63.33 %. Although rates of correct answers vary 
according to the question, question related to dose 
calculation was responded by higher number of par-

ticipants when compared with those concerning self-
perceived competencies The students also stated 
that they had difficulty in calculating oral doses.

The questions about drug dose calculations are pre-
pared in reference to the study by Dills et al. (5) 
Although these doses and drugs may not represent 
the medications in our country, the participants 
were asked to evaluate their calculation skills so as 
to be able to compare the correct response rates.

In our study, correct answers were obtained at a rate 
of 60% for the question about insulin dose calculati-
on (question 1, Table 1), while the relevant rate in 
the reference study was 61.8% for the same questi-
on in the other sample group. The correct dose of 
high-risk drugs such as insulin is important. Indeed, 
inappropriate doses, can lead to life-threatening cli-
nical conditions such as hypoglycemia and hypergl-
ycemia. Knowledge of high-risk drugs by nurses and 
proper labeling of high-risk drugs by the pharmacy 
can contribute to increased awareness of nurses. 
Insulins also differ according to their duration of 
action. It is important to plan nurses’ post-
administration follow-up according to the duration 
of insulin administered. 

Second question was correctly answered by 20% of 
the participants, whereas accuracy rate for this ques-
tion was 28.9% in Belgium (5). For the safety of cont-
rolled and high-risk drugs, such as morphine, it is 
particularly important to calculate the dose ccrrectly. 
In our study, the last question was answered cor-
rectly by 59.16% of the participants while this rate 

Questions

1. In stock, you have insulin 100 U/ml. You need to inject 28 U. How many ml do you have to inject?

2. In stock, you have morphine 3% (1%=1 g/100 ml). How many mg morphine does one ampoule of 
2ml contain?

3. You need to administer 25 mg furosemide per hour via an infusion pump. One 10 ml ampoule con-
tains 100 mg of furosemide. When you have to set up the infusion pump, how many ml/hour do you 
program?

4. A child of 30 kg needs antibiotics at a dosage of 4 mg/kg/day. In stock, you can find ampoules of 100 
mg/ 5 ml. How many ml do you administer per day?

Table 1. Rates of correct, and incorrect answers  to four questions about calculation of drug doses.

True n (%)

72 (60%)

24 (20%)

71 (59.16%)

76 (63.33%)

TBSA: Total body surface area, *p<0.05 was considered as statistically significant

  False n (%)

47 (39.17%)

96 (80%)

28 (23.33%)

44 (36.67%)
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was 67.5% in the reference study (5). Dose calculation 
is important for drugs; given in perfusion solutions. 
These drugs may represent separate challenges for 
nurses due to the choice of appropriate device, 
changing models, and the need for automatic dose 
calculation to be controlled by nurses. In terms of 
electrolyte and fluid imbalance, the dose and durati-
on of administration of furosemide and similar drugs 
are important. Fluid monitoring and nursing follow-
up are vital.

The fourth question was about antibiotic dose in the 
pediatric age group. The rate of correct answers was 
63.33% in our study and 65.6% in the study in 
Belgium. Lack of mathematical knowledge on the 
calculations skills in other studies performed at two 
different nursing schools in Turkey negatively effec-
ted the rates of correct answers, and, students in 
these studies reported that they had poor mathema-
tical skills (9). In our study students’ mathematical 
skills have not been evaluated. Therefore, it is not 
known whether the incorrect answers given to the 
dose calculation questions stem from the students’ 
inability to perform mathematical operations. 
Mathematical skill is reported as it is not the factor 
for insufficiency in dose calculating (10).

In a study conducted in the UK, it was concluded that 
students’ drug dose calculation skills were not very 
different from working nurses (11). In another study 
conducted in Finland, it was shown that nurses wor-
king in the study area had better mathematical skills 
than nursing students (12). In-service training or expe-
rience may serve to improve the capacity.

There is a perception of insufficiency in their own 
dose calculation skills in nursing students. It may 
point out a need for further education in undergra-
duate education and/or in-service training courses. 
Physicians should be aware of the weakness and 
strengths of the health care team they work with. 
Medication errors also may be due to prescription 
errors by physicians. Further studies are needed to 
evaluate the dose calculation skills of medical stu-
dents. 

One of the limitations of the study was evaluation of 
only one nursing school. In addition, students’ res-
ponse rates to the electronic questionnaire form was 

at a low level. Therefore, it should be taken into con-
sideration that the answers do not reflect the opini-
ons of the whole class and the interest and success 
of the course may affect the response rates. The 
assessment method, namely the multiple-choice 
question format was different from the reference 
study. The data were collected retrospectively, which 
may be an advantage when compared with a pros-
pectively designed study. If the assessment of dose 
calculation skills was made in a prospectively desig-
ned study there might be a bias of participation of 
the students who felt more competent.

CoNCLuSIoN 

Correct response rates of nursing students to the 
questions about dose calculation ranged from 20% 
to 63.3%. Increasing the accuracy of dose calculation 
is important to avoid medication errors. There is a 
need to improve training outcomes to increase rates 
of accuracy.
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