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Abstract

Background: Medication errors are a serious problem in the dvarld one of the most common medical errors
that threaten patient safety. Current studies odicadon errors focuses on nurses, there is irgefft data
available concerning the type of medication erommsmmitted by nursing students.

Objectives. The purpose of this study is to determine the typemedication errors made by the nursing
students through a web-based medication error tiegasystem, and to explore the causes of theseseitheir
frequencies, categories and the factors that dar&ito their occurrence.

Design: A descriptive study.

Setting: A faculty of nursing in Turkey

Participants: All 2", 3% and 4" year nursing students (1156 students) in the fiaaiinursing

Methodology: The study was conducted in a faculty of nursingmveen the years of 2016 - 2017. We
developed a web-based medication error reportirgjesy for nursing students to use during their céhi
practices. All students (1156 students) who werelimical practice were invited to participate. Téeidents
used the "Medication Error Reporting System" torsitittheir medication errors.

Results: A total of 1156 students reported 72 medicatioorsrover the course of 28 weeks. The most common
type of medication error to be reported was “treathdelay” at a rate of 76.4% and the most comnause of
medication errors was “poor communication” at & 1@t38.7%.

Conclusions: Although the reporting rate is quite low, we hausmected that the number of medication errors
involved nursing students may be probably more tienreported. The medication errors made by ngrsin
students are generally due to a lack of knowledgag @xperience, poor communication and carelessness.
Therefore, patient safety issues should be intedrtiroughout the courses offered in the nursigam in
order to develop the culture of safety.

Keywords: Medication errors, nursing, students.

I ntroduction Medication Error Reporting and Prevention
Medication errors are the most common types (SPCC MERP) defined medication error as "any
reventable event that may cause or lead to

medical errors to affect a patients  safet nappropriate medication use or patient harm
(Bourne, et al. 2018; Hajibeglou, et al. 2018)Whirl)el{:) tt?e medication is in the corr)nrol of the
The National Coordinating Council for

health care professional, patient, or consumer"
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(Cohen, 2007, p.514; Vaismoradi, et al. 2014;2011; Vaismoradi, et al. 2011; Cronenwett, 2012;
Preventing errors before they have a serious afioper, 2013).

harmful impact can be made possiblethroughtt‘yizepor,[ing and error analysis are the most

use of notification systems and by iOIentifyingeffective methods used in identifying errors

errors, preventing their repetition, and definingnacle in healthcare services in the effort to

gggg ﬁ];va;?b;?g-sg\fgg (Akgun & Al-Assa, prevent patients from being harmed and reduce
: ' ' ' the number of errors that occur (Intepeler &

Resear ch Questions: Dursun, 2012). The Turkish Ministry of Health
. Which type of medication errors madeset up a Safety Reporting System aiming to

standardize medication error reporting in Turkey,
create a common vision and aspire to a more
. What are the factors that contribute teystematic system of report analysis. Despite
these medication errors? this, however, in 2017, only 4.6% of the 157,929
errors reported around the country were
medication errors (Turkish Ministry of Health,
Medication errors lead to rises in healthcare cos$)18).
and increases in morbidity and mortality rates . o
well as to serious legal consequences (Rough can bg seen, this rate of medication error
& Semple, 2009). In order to ensure preventio fepor_tlng is very low. Due_ to_the lack of a
it is extremely important to understand wh Unctional culture o_f reporting in the country,
medication errors occur. The literature indicates' c'c are no reliable data n Tquey on
that there are two main components that form t e_dlcatl_o_n_error rates. Nurses in pa_rtlcular f_ear
basis of medical errors—human error and syste Ing cr|t|C|ze_d_or pumshed and avq|d reporting
ue to the difficulties in the reporting process

error—and points to the fact that more attentio : .
must be paid to system errors (Adams & Garbgd also because of their belief that the error was

by nursing students in Turkey and how often?

Background

2007). In Turkey, for instance, medication error armless (Blegen, et al. 2004; Mayo & Duncan,

generally occur as a result of factors such 04).

shortages in the number of healthcare providerGenerally, student nurses can experience stress
excessive working hours, working in shifts, thavhen administering a drug and the patient can

inordinately high number of patients, fatiguealso feel understandably uncomfortable. In such

stress, the rapid increase in the number efsituation, fear of making an error is one of the

available medications, insufficient knowledge omain stressors for nursing students during

drugs, and interruptions (Akalin, 2005; Unver, ehospital practice. It may be that a stressful

al. 2012; Alemdar & Aktas, 2013;). situation may consequently lead to medical

Preventing medical errors before seriou§'Ors (Bodur, et al. 2012).

consequences occur may be made possible with studies conducted in this context, it has been
the use of reporting systems. On the other harfdund that medical students as well as nursing
because of the shortcomings in the culture sfudents are hesitant to divulge any errors they
reporting in Turkey, there is a lack of sufficienimade because they believe they will be met with
knowledge about errors that have been mada&ccusations and punishment and for this reason,
Rates of reporting error among nursing studentley are less likely to report errors (Karadeniz &
are also quite low (Vaismoradi, et al. 2014)Cakmakci, 2002; Mayo & Duncan, 2004;
When student nurses work in the clinical settingoohestani & Baghcheghi, 2009).

with nurses who do not report errors, the failur

of their mentors to act as role models in thiihe aim of this study, with _the help of.an
Tgnonymous web-based reporting system, is to

respect may inevitably become a barrier to th . o

students’ internalization of the practice o etermine th(ihtype of medflc?t'?on errors, n(;:r?rf

reporting (Pauly-O'Neill & Prion, 2013). It is ][mss errors 3 ﬁal;ses 0 h ese e_Lrors, Al elr

vitally important that nursing curriculums requencies, and the factors that contribute. Also,
tPIS study aims to categorize medication errors

include patient safety and that the culture o ade bv nursing students based on the eiaht
patient safety finds room to develop, startin Y 9 . he €ig
ategories from the National Coordinating

from the beginning of the school progra . o .
(Butterworth, et al. 2011; Reid & CatchpolgE?eLi/ZCALiofr?rlng/leid'cat'on Error Reporting and
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M ethodology of the outcome of medication errors, errors were
classified according to the eight categories

Design and Setting: This descriptive study Wask{utlined in the "National Coordinating Council

conducted in a faculty of nursing of a universit

over the period October 1, 2016 - December 3 or Medication Error Reporting and Prevention

2017. ndex" (_NCC MERE, 20_01). Ta_b_le 1 has shown
Participants: categories defined in this cle}53|f|cat|on. Another
All 2™ 39 and 4 year nursing students (1156sect|on of the form contains a total of 18
students) in the faculty of nursing in a universit tatements that delineate the most common types
who were engaging in clinical practice Weref r_ned|cat|on errors, such as Wrong_dose, wrong
included in the study. No sample selection Wa%atlent, wrong route, etc. The An:enc'an'Souety
therefore performed. The clinical practic Of Health-System Pharmacists' "Guidelines on

included internal and surgical nursing units ar?greventlng_Medlcanop _Errors in Hospitals” was
onsulted in determining the types of errors

the emergency room, the pediatrics, public heal .
and psychiatric departments. Over the course SHP’ 2018). Another section of the form
nsists of a total of 24 statements on the causes

their practice, the students had access to a we “medication errors and 15 items on the factors
based notification system. All students Wengontributin to error. At the same time. if the
informed about the study and the system. g : '

Data collection: The research was conducted inStUdent wou_ld like to clarify the nature of the
or, there is an optional space on the form to

three stages. The first stage was the developm%ﬁg - lain th in which th

of a "Medication Error Reporting Form" to pe' ' OUt to €xpiain the way in which the error was

used in the web-based medication error reporti ad? and h9w It was (_jlscovere"d.

system. In the second stage, the web-bas € Exper_ts Eva_luat|on Form was sent out to

medication error reporting system was design experts in the field for content validity sottha

to be accessed via any computer or mobile pho ey could comment on th? 57 statemer?ts. The
orm was drawn up according to Lawshe's rules

with Internet access and to capture bot . )
medication errors and near- misses using thig o o0 c that each item was comprehe;n5|blella'rl1d
form. Students could access the Web-basé‘alevant' Af_tgr s'Fatements with a negative or "0
system via any computer or mobile phone wit ontent validity ”?dex (CVI) were added to the
an Internet connection. In the last stage, ea ﬁ:m' a calcula_t|_on was made to d(_ater_r_nme
week the students were sent a reminder e-my| ethe_r the positive statements were S|g.n|f|cant
ccording to the CVI. After an examination of

with 2 link to the website and the system Wa%e content validity of the 57-item form, five

also available via the School of Nursing website S
The students received training for using the We fems under the minimum CVI value of 0.60

based system via a demonstration in cla ¥Vynd, et al. 2003) were removed, yielding a

explaining medication error and near-mis Oc:rgr?sfuii I:ﬁ?ibm rehensibility of the items, 10
reporting, and they received one-on-one or e- pren Y '
deents who were not included in the study were

mail support if necessary. Researchers mention@ . . .
the importance of error reporting during eac Sked 1o review the form and provide their

- . comments. On the basis of these comments, no
training activities. revision was made in any of the statements and
Instruments: It is reported in the literature that he questionnaire was giv}(;n its final form
simple, convenient, web-based, non-punitivgy, "o ge The 1BM SPSS 22 Statistical
reporting  systems  based on ~volunte ackage Program (Chicago, IL, USA) was used
participation and anonymity are effective an n thegdata a?\al Sis Catg (’)ric’al variables were
conducive to increasing the rate of reportin ysIS. 9

hown as numbers and percentages.

(Capucho, et al. 2013; Okafor, et al. 2015‘Ethical Considerations. Study approval was
Accordingly, in drawing up the reporting form, %tained from the Committee on Scientific

statements were based on the resources in l,&esearch and Publication Ethics (Permission

current literature and all other medication error-
. . umber: 2016-189 Date: 26.05.2016) and the
reporting forms were reviewed (Capucho, et a aculty of Nursing. The students were also asked

2013; Lederman, et al. 2013; Okafor, et a o
2015). The devised form had three subfactor gr their '”f"rmed consent. When the students
|1rst logged into the webpage, they were

category of event, types of error, causes . )
medication errors and factors contributing t onfronted with a message that informed them
hat any reporting on the page would be

error. First of all, to define the level of severit anonymous and they would have to indicate in
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the appropriate field that they agreed to file atudents was “treatment delays”, 9.7% reported
report. They were given the option of notwrong medication”, 5.5% specified "wrong

participating if they did not wish to do so anddose,” and 4.2% indicated “incorrect medication
were further informed that only those whaadministration period”, meaning that the

confirmed their agreement would be able tmedication took longer or shorter a time to
complete the report. administer (Table 3).The students stated that
Results inadequate communication was the most

0 ,
In total, 72 medication errors were reported Ovecrommqn cause of errors (38'7/0).' T_hey said that
particular, the lack of communication between

the course of 28 weeks. However, there is 'ﬁ .
c:kse pharmacist, nurse and faculty member was an

data on the number of students who made err (S ortant cause of delav in administering the
The students classified half of the medicatiorm‘fdication and in procuri%g the medicationgfrom
errors they made as Category C (An error th?ﬁ-ﬁ pharmacy on time. A minority (16.4%).

reaches the patient but does not cause the patire orted that errors stemmed from verbal orders
harm) (Table 2). In the other common errof P '

categories, 20.8% were near-misses, 19'4&n?1ﬁ?oerrin ca;tse 13020/ erg)r: d V\(ljae?‘iciérr:i?eesqu%:‘e
reached the patient and caused no harm bruerformar?ce at 10’ 5(; (Table 4). The stud
required monitoring afterwards or an interventiof 70 j y

0 N
to prevent harm. Of the students, 9.7% reportedr(?ivealeoI that 20.8% of medication errors

circumstance in the clinical setting that caused a?ﬁgé%:ngiiice fr108m80/ ]‘?rgfnen\;g';dg\?;?:; q ar?(;
error. Error reports were not submitted in th b ' 070

A .
other harm categories (Table 2).The mosS .6% from factors such as fatigue (Table 5).
reported (76.4%) medication error by the nursing

Tablel. Harm Categories of Medication Errors

Name of Category

Category A Encountering circumstances or everisithve the capacity to cause error
Category B An error that does not reach the patien

Category C An error that reaches the patient bes ¢t cause the patient harm
Category D An error that reaches the patient ésilts in no harm to the patient,

requiring however monitoring or an interventiorptevent harm

Category E An error that occurred that resultegmporary harm to the patient and
requires intervention

Category F An error that occurred that resultegtimporary harm to the patient and
requires prolonged hospitalization

Category G An error that occurred that resultegermanent patient harm

Category H An error occurred that resulted in thtiemt's death
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Table 2. Harm Categories of Medication Errors Made by Nursing Students

Name of Category

Number Percentage

Category A: Encountering circumstances or evergslthve the capacity

9.7
to cause error
Category B: An error that does not reach the patien 15 20.8
Category C: An error that reaches the patient mésdnot cause the 36 50
patient harm
Category D: An error that reaches the patient éstilts in no harm to the 14 194
patient, requiring however monitoring or an interien to prevent harm
TOTAL 72 100
Table 3. Medication Error Types
Type of Error Number Per centage
Treatment delay 55 76.4
Wrong Medication 9.7
Wrong Dose 55
Incorrect medication administration period 3 4.2
Wrong Route 1 14
Wrong Patient 1 14
Patient Safety not Ensured during Care 1 14
TOTAL 72 100
Table 4. Causes of Medication Errors
Causes of Error Number Percentage
Poor communication 40 38.7
Verbal order 17 16.4
Inadequate Monitoring 14 13.4
Deficient Performance 11 10.5
Insufficient knowledge 8.7
Wrong/Deficient Recording 3.8
Medication Shortage 29
Look-Alike Drug 2 1.9
Miscalculation of Drug Dose 2 1.9
Sound-Alike Drug 1 0.9
Uncertain Order 1 0.9
TOTAL 103 100
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Table5. Contributing Factorsto Medication Errors

Factors Contributing to Error Number Percentage
Absent-mindedness 19 20.8
Inexperience 19 20.8
Overload 17 18.8
Fatigue 6 6.6
Work hours 5 55
Change of shift 5 55
Inadequate knowledge of medications 5 55
Stress 4 4.4
Emergency 3 3.3
Inadequate materials 3 3.3
Tiredness 2 2.2
Not being able to reach the patient's data 2 2.2
Duties that are not the responsibility of a
nurse ! t
TOTAL 91 100
Discussion nursing students participating in their study.

: o . . Similarly, others found slightly higher error rates
In schools of nursing, medication admlnlstratloﬁ 32.1% (Greenfield, 2007) and 30% in the case

procedures are taught to nursing students from : .
theoretical perspective in classrooms an Koohestani and Baghcheghi (2009). Valdez et

laboratories. However, students need to practi(?é;[e(zgg?i)srggort?/?/ethczrlﬁvgf Strergggicgg?; oer:r?r:e
in a clinical setting, which allows them the ~ O70- P

opporuniy 1o employ _ heir_ medicaton[*PIVT0 Hle shice oo 1eporng was arcled
administration  skills  with real patients y Y- ’

(Schneidereith, 2014). The literature has most‘1umber of reported medication errors among

focused on examining the medication errorérge student group in such a long term course
committed by nurses (Kahriman & Ozturk, 2016$uggests that results may not be reflecting all

: rrors despite many supportive activities.
Alemdar & Aktas, 2013) and few studies hav ; )
analyzed errors made) by nursing studen oohestani and Baghcheghi (2009) as well as

(Asensi-Vicente, et al. 2018). Students may be ebeci et al. (2015) stated that medication errors

risk of making errors in medicationmade by nursing students are usually

administration due to their limited clinical underreported. Research conducted has revealed
that among the factors that act as barriers to the

experience - (Asensi-Vicente, et al. 2018 ?eporting of errors by students are the students’

Accordingly, Koohestani and Baghcheghi (2009 ) .
have warned that the rate of medication erro gar that they will be given a low grade, that the

involving nursing students is high and that suc%structor will be angry or the student will be

errors occur more frequently than suspected. gelzttjiea:]st g‘ncg?p]getgggr:p; fgﬁﬁlat“{ﬁeagtg#gﬁi of
the present study, 72 medication errors we P P Y,

reported by nursing students during a 28-week EMOM1S not important enough to be reported,

) L . nclear instructions about administering a
period. In contrast, many studies in the literaturg edication, and forgetfulness (Koohestani &

found higher reporting rates of medication erro%aghcheghi, 2009).  Effectively preventing

made by nursing students. Cebeci et al. (201 edication errors can only be possible through a
indicated an error rate of 28.3% among the ybep 9
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system of medication error reporting.by nursing students are in Category C (Wolf, et
Furthermore, medication error reporting is o#l. 2006; Currie, et al. 2009; Wolf, et al. 2009).
great importance in achieving improvements ikvery medication error made by healthcare
patient safety as it provides an opportunity tpersonnel may not cause harm to the patient but
create a system to stop the same errors frdimis does not eliminate the reality that medical
reoccurring. In the efforts to increase rates darrors are being made (Cebeci, et al. 2012). It
medication error reporting, it is imperative thatvas seen in our study that "near-miss" errors
students are encouraged to report errors, that th@ategory B) were at a lower percentage
are not made to feel threatened by the possibili{}9.5%). It is reported in the literature that near
of grade cuts and that they feel the presence ofrass errors are very widespread (Elwahab &
non-punitive reporting culture. Doherty, 2014) and it is important that these are
d‘lotified. It is further recommended that

In this study, the most commonly reporte£roviding healthcare personnel with information

medication error was “treatment delay’. Amon bout what defines a near-miss error should be

the medication errors, 38.7% stemmed fro one of the main policies of healthcare providers
"poor communication." At the same time, . P pr
in their efforts to prevent the repetition of

"absent-mindedness and inexperience” . .
constituted 41.6% of the factors that contribute@1eOIICaI errors (Bairami & Taleghani, 2016). The

to medication errors. Similar to these resultsrgzlélr:?n Ofthoeura‘cj;gg%/a?:ﬁ;g%?:%iiﬂth?é %r:t%rj
studies in the literature have pointed to "Wroné 9 P q yrep

time" medication errors as being among the mo pe to their visibility and that students have a

common errors made by nursing students (May; W level O,f, percgptll'on, knowledge and
& Duncan, 2004; Wolf, et al. 2006; Fisun, et g/avareness of "near-miss" errors.
2014). Medications must be administered at tHerrors made by nursing students in administering
right time in order to attain therapeutic serunmedication have the potential of having a major
levels. Medications administered at the wrongnpact on students’ perception of their own
time constitute 31% of all medicationsprofessional competence, as well as on the
administered (Elliott & Liu, 2010). Medication quality of healthcare and patient safety (Reid-
administration guidelines advise that medicationSearl, et al, 2010). It is therefore imperativet tha
are administered at the closest possible time thedich error is subjected to root cause analysis so
was prescribed and that no more than a half-hotlrat errors are not repeated. It is our belief that
pass after the recommended time (ISMP, 201lpedication error rates may be more effectively
In clinical practice, however, students prepareeduced through the adoption of a clear and open
medications under the supervision of facultgnvironment of communication. It is important
members and due to their inexperience, studertst this culture is instilled in individuals from
may take longer than 30 minutes in medicatiothe beginning of their school career. In genetal, i
preparation, which may cause treatment delagan be seen from the literature that the culture of
The delay in the administration of theerror reporting among healthcare professionals
medications did not take longer than an hour inas not yet fully developed (Kagan & Barnoy,
the study and there was no change in the gene2fl08; Intepeler & Dursun, 2012; Kagan &
condition of the patients. About half of theBarnoy, 2013; Jegathesan, et al. 2016). Because
students said that insufficient experiencef this, it is imperative in terms of reducing
contributed to this error. In the literature, theotential errors that may be made in the future
most frequently identified contributing factorsthat nursing students develop and adopt a culture
are inexperience and distractions (Asensof reporting before they begin their professional
Vicente, et al. 2018). Similarly, Harding andcareers. It is important that nursing students
Petrick (2008) showed that students’ medicatioreceive refresher courses on the medication error
errors are associated with distractions angporting system at intervals and that their
workload. awareness is raised about reporting medication

It was found in this study that nursing student&rrors that reach or do not reach the patient {near

submitted the greatest number of reports (%Flsgesl). dMgreov?]r, t?e facluI'Fy of rflu'rsm'g ghou:d
medication errors in Category C (errors tha € inciuded in the ormu ation © '”S“‘U“Of‘a

reached the patient but did not cause any harng)?l'c'es’ a non-punitive cultu_re of reporting
This was consistent with the literature, where i ould be adopted with protective regulations to

can be seen that most medication errors report%%lfeguard reporting individuals so that they can
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be safely encouraged and expected to repatared with students on a yearly basis and time
errors. should be allotted for feedback and finding joint

Study Limitations: Major limitation of this solutions.
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