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Abstract

Introduction: Providing safe care is one of the nursing goals and medication errors
are considered as one of the threatening factor for patient safety. The aim of this study
was to determine the nursing students’ experience of medication errors and its related
factors.

Methods: This descriptive cross-sectional study was conducted on 120 nursing
students, from third to eighth semester, in Kurdistan University of Medical Sciences,
Iran, enrolled through the census. Data collection was performed using a three-part
questionnaire including demographic features, types of medication errors and its
causes. Data were analyzed through using descriptive statistics, Chi-square, Fisher's
exact test, and correlation coefficient.

Results: The average number of student medication errors in the past semester was 20
(16.4%), in which 16 (13.1%) of them reported their errors. The most common types
of medication errors was errors in determining the type of medication (66.4%, n=81).
Also, the most common cause of medication errors in the viewpoints of nursing
students were the lack of pharmacological information among students (83.1%,
n=102), illegibility of drug orders (76.3%, n=93) and distraction (73.8%, n=90).
Conclusions: Based on the findings of this study, effective clinical and theoretical
pharmacological educations are essential for increasing the pharmaceutical
information of the students in order to reduce the amount of medication errors. It is
necessary to increase the pharmacological information of nursing students by
organizing various pharmacological workshops and giving time to students from
training and internship to pharmaceutical conferences.

INTRODUCTION

Health care experts' major concern in regards to
medicines use is to ensure patient safety. Patient safety
is a significant concept and also a major index in

controlling the

Medication error is a major index of health care among
dangers for patient safety such as identifying the patient,

quality of health services

blood injection errors, and falling from height [2].
Human error is identified as an act done because of
inadvertence and also done in deliberately.
Psychologists declare that mistake or
unavoidable for human being and is a part of humans’
reality. Based on this, impression of human factors on

[1].

error is
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incidence of medical errors is accepted [ 3]. The error is
not only the major threat of patients’ safety but it is an
important index of health care’s quality [4].

Error is identified as defeat in physical and mental
activities to achieve ideal outcome, when we are unable
to relate the defeat to the chance [5, 6]. Medical error
includes any error or mistake which is done by
physician, nurse, midwifes, etc. at the time of giving
medical services [7]. In a research of USA’s science
academy’s research, it was reported that 98,000
Americans die in hospitals each year as a result of
medical error. This indicates low level of health service’s
quality [8].

Medication errors are common among physicians,
nurses, pharmacists but they are more prevalent among
nurses rather than other health professions [9, 10].
Doing medication orders is the operative part of
treatment and patient’s care process and it is also the
main part of nurse’s procedure. Based on this nurses
should aware of medications recognition & correct
order’s importance to avoid dangers complications of
medical errors [ 11]. It is estimated that 2% of patients
received in hospitals of America experience medical
errors [8, 12]. Based on recent studies, thousands of
people die in America because of medical errors and
unwanted medical events each year. Financial costs are
almost 77 million dollars annually [ 13].

Before nursing students work in real practice situations
of care, they should have sufficient medication
administration competencies. However, they are still at
risk of committing medication errors during their
clinical training [14]. Practice in a clinical setting
provides nursing students the opportunity to improve
their medication administration skills, so the probability
of medication errors exists in this phase [15]. The rate
of medical errors and specially nursing students is very
high. It was determined that 75.4% of nursing students
have had medical errors specially forgetting injection of
medication [16]. A study in Kenya showed that the
most common medical error of just graduated nurses is
the wrong injection of intravenous medications and the
most important cause of it was the low knowledge of
pharmacology [17]. Also Wolf et al study have shown
that less than 3% of medical errors have caused patients
hurt [ 18]. Altogether giving medication to the patient is
a complicated process and also needs knowledge,
decision making and correct procedure. Medical errors
may occur in each level of this process [ 19]. Identified
common errors include administering wrong type of
medications, not administering at the right way, error in
concentration of intravenous medication and giving the
medication to the wrong patient [20]. In a study
conducted in Turkey, 38.6% of nursing students had
made medication administration errors [21]. In a study
conducted in Iran, 17.1% of nursing students had
committed medication errors [1]. Taking care about

giving the right medication to right patient on the right
time with correct concentration and by the correct
method; will reduce medical errors but there are
multiple factors interfering incidence of medication
errors. Lack of pharmacologic information, paying no
attention to medication concentration written in the
kardex, false medication calculations and not paying to
the medication label are the causes of medication errors
[22]. Altogether it should be said that the medication
error exists among nursing students and it’s an
important matter in nurses’ training. Eliminating
medication errors is impossible but reducing it to lowest
amount depends on investigating the background
factors, kind of errors and eliminating the related factors
as much as we can. Also nursing instructors have a great
role in preventing students’ mistakes. They should
recognize students’ weaknesses in administering
medications and try to reform them. So recent study was
done to determine the nursing students’ experience of
medication errors and its related factors in Kurdistan
University of Medical Sciences.

METHODS

The aim of this study was to determine the nursing
students’ experience of medication errors and its related
factors in Kurdistan University of Medical Sciences.
This study was descriptive cross-sectional. In Iran, the
undergraduate nursing education is four-year full time
with 8 semesters. The study population was the 3™ to 8
semester nursing students of Kurdistan University of
Medical Sciences. Based on the information achieved
from the university; there were 200 3™ to 8" semester
students. The sampling method was census. For
sampling at the first step the list of students was brought
from the education department of university and then
the students who had the inclusion criteria were selected
by census method. The inclusion criteria were passing
the theoretical pharmacology course, administration of
medications in the past semester, as well as having the
desire to participate in the study. The exclusion criteria
were working as an assistant nurse before entering the
undergraduate.

For gathering information three questionnaires were
used. First questionnaire was about demographic
characteristics like age, gender, educational semester,
ward, last semester grade point average, passing the
pharmacology course and grade of clinical
pharmacology course. The other questionnaires
included frequency of medication errors (2 questions:
Did you commit a medication error in the past
semester? Did you report the medication error you have
committed?), type of medication errors (16 questions),
and causes of medication errors (29 questions). This
questionnaire designed in 47 items after reviewing the
texts and considering relevant tools and questionnaires
[23, 24]. Answering the questionnaire was done by 5
graded Likert’s measurement that contains absolutely
agree, agree, no idea, disagree and absolutely disagree.
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For investigation of most common items the absolutely
agree and agree items aggregated. To determine the
content validity of questionnaires they were given to 10
masters of faculty of Kurdistan University of Medical
Sciences included 3 MSNs and 7 PhD of nursing.
Comments and suggestions of these masters were
gathered and analyzed by research team and the
questionnaire was reformed. Corrected questionnaire
was given to 2 expert masters again for final reform. To
check the reliability of questionnaire it was given to 30
nursing students who were not participated in the study
and was assessed by Cronbach's alpha method
(a=0.71).

Analyzing the data was done by SPSS software version
16 and descriptive statistic tests, Chi-squared and
Fisher’s exact test (relationship between gender, marital
status, ward, passing the pharmacology course with
error committing and most common types and cause of
medication errors), Mann-Whitney and Kruskal-Wallis
(relationship between age, last semester grade point
average, the grade of theoretical and clinical
pharmacology courses with error committing and most
common types and cause of medication errors) used.

RESULTS

In this study, 120 3" to 8" semester students were
completed the study. The rate of response rate was 60%.
Most of the studied cases were at 7% (21.3%), 6™ (20.5),
3 (18.3%) semester of their educational course. An
average of 58.2 % (n=71) had passed unit of clinical
pharmacology course (Table 1). Among the studied
cases 16.4% (n=20) had committed medication errors
and 13.1% (n=16) had reported their error.

Table 2 shows the frequency of different types of
medication errors. Based on this table error in

Table 1. Demographic Characteristics of the Study Samples

determining the type of medication (66.4%, n=81),
administering the medication more than the prescribed
dose (64.7%, n=78), selecting the wrong solvent
(63.1%, n=77) and error in method of administering the
medication (62.2%, n=76) were the most frequent
errors in previous semester.

Based on Table 3 that shows the most common causes
of medication errors; lack of students’ pharmacologic
information (83.6%, n=102), illegible medication
orders in the kardex (76.3%, n=93), distraction (73.8%,
n=90), stress in urgency situations (73%, n=89), not
taking care about label of medication for determining
dose of medication (71.3%, n=87) were the most
common causes of medication error in the view of
nursing students.

There was significant statistic relationship between
passing the clinical pharmacology course and error in
determining the medication (P=0.16), error in method
of administering medication (P=0.01), giving the
medication to wrong patient (P=0.01). Also there was
significant statistic relationship between the related
ward and forgetting and not administering the
medications (P=0.03), error in method of administering
the medication (P=0.02), giving the medication to
wrong patient (P=0.03), lack of pharmacologic
information (P=0.003), not taking care about written
dose on the kardex (P=0.02).

Also there was relationship between grade of
pharmacology course and error in method of giving the
medication (P=0.03), educational semester and method
of giving the medication (P=0.01) also between marital
status (P=0.004) and training ward (P=0.02) and not
taking care about the written dose on the kardex. Also
there was relationship between type and illegibility of
medication errors written in the kardex.

Values

Gender

Female 81(78.5)

Male 29(21.5)
Term Course

3 23(18.8)

4 17(13.9)

s 14(11.5)

6 25(20.5)

7 26(21.3)

8 17(13.9)
Passing unit of clinical pharmacology course

Yes 71(58.2)

No 49(40.2)
Error committing in past semester

Yes 20(16.2)

No 102(83.6)
Age 21.49%1.35
Total grade average 15.34£1.72
Grade of clinical pharmacology course 15.21£2.22
Grade of theoretical pharmacology course 14.25+2.60

Data are presented as Mean * SD or No (%)
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Table 2. The Viewpoints of the Nursing Students' about the Type of Medication Error they Committed

Absolutely Disagree No idea Agree Absolutely
Disagree Agree
Phrase N % N % N % N % N %

Administering the medication more than the prescribed dose 8 6.6 26 213 9 7.4 48 393 31 254

Administering the medication less than the prescribed dose 10 8.2 26 213 18 148 38 311 30 24.6
Error in determining the type of medication 11 9 15 123 15 123 29 238 52 42.6

Administering the medication more than the time S 4.1 32 26.2 34 279 36 29.5 15 12.3
predetermined

Administering the medication less than the time 8 6.6 20 16.4 33 27 41 33.6 20 16.4
predetermined

Forgetting and not administering the medications 12 9.8 18 14.8 19 15.6 27 22.1 46 37.7
Administering the medication in different time against the 8 6.6 20 16.4 27 22.1 44 361 23 18.9
time predetermined

Error in method of administering the medication s 123 14 115 17 139 33 27 43 352
Giving the medication to wrong patient 17 139 11 9 19 1.6 20 164 S5 451
Calculating the wrong volume of solvent 8 6.6 13 107 29 23.8 51 418 21 17.2
Selecting the wrong solvent 11 9 18 148 16 13.1 47 385 30 246
Repeating administration of a medication 7 5.7 21 17.2 39 32 29 238 26 21.3
Lack of documenting the medication administration in 11 9 19 1586 34 279 34 279 24 19.7
nursing report

Lack of patient monitoring after medication administration 6 4.9 21 172 33 27 42 344 20 16.4
Administration of a medication twice instead of one 13 107 18 148 20 164 41 336 30 246
Other 2 16 6 49 100 8 3 25 11 9

Table 3. The Viewpoints of the Nursing Students' about the Causes of Medication Error they Committed

Absolutely Disagree No Idea Agree Absolutely
Disagree Agree
Phrase N % N % N % N % N %
Lack of students’ pharmacologic information 0 0 8 6.6 12 98 83 434 49 402

Not taking care about determining dose in Medication Administration 1 08 19 156 16 131 5S4 443 32 262
Record (MAR)
Not taking care about label of medication for determining dose of 3 25 13 107 19 156 S7 467 30 246

medication

Failure to follow the therapies and procedures 2 1.6 9 7.4 35 287 5SS 451 21 17.2
Not paying attention to the PRN orders of the medication 9 74 19 156 35 287 37 303 22 18
Illegible medication orders in the cardex 4 33 11 9 14 115 45 369 48 393
Illegible medication orders in the medication card 4 33 10 82 23 189 42 344 43 352
Student low clinical skill 10 82 19 156 22 18 44 361 27 221
Nominal similarity in the name of the medications 2 1.6 15 123 20 164 57 467 28 23
Similarity in the form of medications 4 33 1§ 123 20 164 57 467 26 213
Using different names for a medication S 41 12 9.8 22 18 S9 484 24 197
Different routine for calculating the concentration of infusion medications 4 33 1§ 123 27 221 53 434 23 189
Doing oral orders (without checking kardex) 8 66 15 123 21 172 47 385 31 254
Stress in urgency situations 1 08 13 107 19 156 61 S0 28 23
Lack of familiarity with the equipment of medication administration 4 33 11 9 27 221 60 492 20 164
Mistake in recording the medication at kardex 4 33 11 9 26 213 54 443 27 221
Giving medicine without prescription 6 49 23 189 33 27 36 295 24 197
Hurry up in medication administration 3 2.5 17 139 29 238 49 402 24 197
Lack of clinical instructor 7 S.7 28 23 38 311 35 287 14 115
Student congestion 8 66 18 148 34 279 41 336 21 172
Congestion in hospital® wards 6 49 14 115 26 213 49 402 27 221
Incompatibility of medication intervention with last clinical guidelines 4 33 10 82 47 385 47 385 14 115
Incompatibility of kardex and Medication Administration Record (MAR) N 41 14 115 32 262 52 426 19 156
Stress 7 57 20 164 34 279 46 377 1S 123
Lack of previous education about on specific medications 4 33 11 9 23 189 59 484 25 205
Nonadherence with given tutorials during drug administration 2 1.6 9 74 25 205 61 S0 25 205
Distractions 3 25 9 74 20 164 69 566 21 172
Routine based action 0 0 7 5.7 39 32 63 516 13 107
Other 1 08 3 25 98 803 9 74 11 9
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DISCUSSION

Safety in medication administration is a critical skill for
nursing students [ 1 5]. Nature of nursing students’ error
defined as acting against the instruction set and
repeating the same mistake clinical nursing instructors
[25]. Findings of recent study showed that 16.4% of
students have committed medication errors. In another
study that was done by Kouhestani et al, 17.1% of
nursing students had committed medication errors and
43.2% of them were about to near medication errors [ 1].
In recent study near medication errors that were
impending were not assessed. In another study by
Yaghoobi et al 58.1% of students had committed
medication errors [20]. The types of medication errors
committed by Indonesian nursing students were timing-
related errors, errors in patient identification, and
improper drug preparation [ 14]. The most medication
error reported by Iranian nursing students was an
infusion of multi-drug in micro-set regardless of drug
interactions (9.2 %) and give the wrong number of drugs
(5.7 %) [26]. In comparison with these studies the
frequency of errors in recent study has been lower which
is probably because of small studied population.
Therefore, clinical instructors should try preventing
incidence of medication errors by identifying types and
causes of medication errors.

Also the results showed that the most common causes of
medication errors were lack of pharmacologic
information, illegibility of medication orders in the
kardex, distraction, stress in urgency situation and
paying no attention to labels of medication for
determining dose of medications. Kouhestani et al study
also showed the lack of pharmacologic information
(15.25%) as the most common cause of medication
errors in nursing students [ 1, 2]. In a study in Japan it
was determined that the most common error of just
graduated nurses is wrong administration of IV
medications and the most common cause of it was lack
of pharmacologic information [27]. The causes of
medication errors by Indonesian nursing students
reported as lack of knowledge and skills, lack of good
role models, and lack of proper supervision [14]. In
clinical instructors’ perspectives, personal characters
(being in a hurry, stress, lack of motivation, distractions)
and educational characters (student congestion,
shortage of instructors, unreasonable expectations from
the students, following the wards’ nurses, inappropriate
communication) were the causes of Iranian nursing
students’ errors [25]. In a systematic review the most
frequently contributing factors of medication errors by
nursing students reported as inexperience and
distractions [ 15]. These findings show the necessity of
increasing students’ pharmacologic information. Also

the students’ information can get increased by holding
different pharmacologic workshops and allocating a part
of internship and apprenticeship time to pharmacology
conferences. Encouraging students to pay their most
attention and use their most concentration in hospitals
and read the label of medication carefully and the
importance of this matter should be declared to them.
There was significant statistic relationship between
passing the pharmacology and passing the clinical
pharmacology course with error in determining
medication (p=0.16), error in method of administering
medications (p=0.02), and administering medication to
wrong patient (p=0.03). Hence passing the clinical
pharmacology course can be mentioned as an important
factor to reduce the medication errors. Relationship
between medication knowledge and risk of errors
reported in graduating nursing students [28].
Therefore  efficient education according to
pharmacologic needs and identifying the medication
errors to students can be helpful.

There was meaningful relationship between related
ward and forgetting and not administering the
medication, error in method of administering the
medication, administering the medication to wrong
patients, lack of pharmacologic information and not
paying attention to written dose in the kardex. So it can
be concluded that difference of medications of different
wards and variation of available medications is affective
in committing medication errors. There is difference
between medication error incidence in various wards of
the hospital and medication errors are more common in
critical care units [29]. Students do not have the ability
or opportunity to study medications of different wards
and it is probably one of the causes of not paying
attention to medication doses and untidiness and not
writing them.

Also there is significant statistic relationship between
grade of clinical pharmacology and error in method of
administering the medication. A relationship was found
between educational semester and error in
administering the medication. Teaching and training
reported as practical ways of medication error
prevention [30]. Nursing education can play an
important role in improving medication management
and error prevention [31]. So it can be concluded that
level of student’s information and experience, and
increasing the time of training can be helpful for
decreasing the level of medication errors.

Also there was relationship between type and illegibility
of medication orders of the kardex. The illegible orders
of doctors were considered by nurses as one of the main
factors of medication errors [32]. In the context of the
study, medication orders documented in kardex by the
nurse, so good handwriting of the in-charge nurse for
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documenting recommended. Also, using electronic
typing recommended for the prevention of this cause of
medication errors. So clinical instructors should double-
check the medication orders with nursing students for
the prevention of medication errors. Finally, studies are
required to identify and evaluate the effective strategies
for the prevention and detection of nursing students’
medication errors. Also, the effective supervision of
nursing students by clinical instructors is necessary.

Limitations and Suggestions

One of the limitations of the recent study was the
confidence of researched cases about the honesty of
reporting the medication errors which was tried to
gather absolute information by gaining their trust. The
low response rate may affect the result of this study, and
more studies with a higher sample size recommended.
In this study, the committing medication error asked by
yes or no question, so it recommended to measure the
amount of medication error in the futures studies. Cases
of recent study were the nursing students; therefore, we
suggest identified studies on midwifes and operating
room students. Also checking the frequency of students’
error reporting of errors and its causes is recommended.

CONCLUSIONS

Less than a fifth of nursing students committed
medication errors in the past semester. Most common
types of medication errors were errors in determining
the type of medication and the most common cause of
medication errors in viewpoints of nursing students was
for the lack of pharmacological information among
students. According to the outcomes of this research we
can reduce the frequency of medical errors by affective
theoretic and clinical teaching of pharmacology and
determining different types of medications and their
common doses. Also absolute explanation of how to use
medication and determining special solvent can be
helpful. According to determined causes of different
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